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THE RED STOMACH 


By JAN SCHOEMAKER, M.D., F.A.C.S., Tae Hacue, HoLLtanp 
Chief Surgeon, City Hospital of The Hague 


of performing a laparotomy for gastric 

or duodenal ulcer and finding neither 
the one nor the other present. The same 
happened to me. A long time ago it struck me 
that in some of these cases the pyloric part of 
the stomach immediately after the peritoneum 
was opened showed a vivid red color; this 
phenomenon I called ‘The Red Stomach.” I 
found this redness mentioned for the first 
time in a case record of November 5, 1910. 
The stomach was normal except for a small 
adhesion, but the serosa was hyperemic. 
Since that date I have repeatedly noticed this 
symptom. 

In the literature I could not find much about 
this phenomenon. Von Hacker, so far as I can 
trace, first mentioned a “flaming redness of 
the stomach.” He assumed that this redness 
which always appears together with peri- 
gastric adhesions, is a symptom of inflamma- 
tion and is caused by small erosions of the 
mucosa or a very small ulcer. 

I could not find much similarity with that 
which I had observed because the redness I 
saw was by no means “flaming.” For what 
do we see when we open the abdomen in a case 
of “red stomach”? As soon as the stomach 
and the surrounding organs come to view the 
pyloric part shows a beautiful dark red color. 
This is caused not only by the expansion of the 
macroscopic vessels but also by the well filled 
capillaries of the stomach coat in between. 


vie surgeon has had the experience 


This redness has a very peculiar extension. To 
the cardiac side it ends sharply at the line 
which we are accustomed to draw in our 
minds as a line of demarcation between the 
body of the stomach and the antrum pylori- 
cum. The fundus and the body are never red; 
they even form a deep contrast by their blu- 
ish-grey color. Sometimes the redness stops 
sharply at the pylorus but this is exceptional. 
As a rule it continues on the duodenum, where 
it gets darker and is not only seated in the 
serosa of the duodenum but also in a cobweb- 
thin membrane that is spread out over the 
duodenum. Sometimes this membrane is 
limited to the duodenum and extends further 
over the minor or great omentum or over both. 
The stomach is usually normal in size and 
indurations of the wall, scars, white spots, or 
other evidences of ulcer are absent. There is 
never aswelling or callousness of the gastric lig- 
aments. I thought that I stood alone in having 
made these observations, until I read an article 
from Moynihan in the Medical Record of May 
29, 1921, from which I quote the following: 

“Tf, for example, a patient has had a type 
of dyspepsia, which has led to a Gagnosis of 
gastric ulcer and an operation is performed, 
the stomach may show no scar, nor can any 
examination, however careful, display the 
ulcer the presence of which was predicted. If, 
however, the stomach is closely inspected 
before it is handled, the following conditions 
may be seen: 
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“The pyloric part of the stomachis decidedly 
redder than natural, there is ‘a pyloric blush.’ 
That part of the stomach is soon observed to 
contract eagerly and vigorously; sometimes the 
spasm is so severe and so prolonged that there 
may be a suspicion of a tumor, but by degrees 
the spasm relaxes and the parts become supple 
again. The spasm may be irregular, now slow 
and deliberate, now fugitive. Along the 
greater curvature the glands are enlarged. 
When these three conditions are seen the 
prophecy may be confidently made that the 
stomach is healthy and that the appendix (or 
one of its neighbors in the alimentary canal) 
is diseased. In such cases gastro-enterostomy 
has often been performed, sometimes, it is 
curious to note, with benefit, but as a rule with 
disastrous effects. It has been my lot to per- 
form a secondary operation upon many such 
patients, and to remove a badly diseased 
appendix or to resect a tuberculous intestine 
and perhaps to undo the anastomosis which 
should never have been made. The stomach 
is an organ full of sympathy for other suffer- 
ers. Hardly any of the viscera connected with 
the intestine, or the bowel itself, can be affect- 
ed without the stomach playing its part in the 
disturbance also. This it does by pouring out 
an excess of secretion and by tumultuous and 
irregular activities. It speaks so loudly that 
its voice only is heard. Its tears of sympathy 
are spoken of as hyperchlorhydria.”’ Moyni- 
han is convinced that the red stomach is a 
symptom of an inflammation somewhere else 
in the abdomen and he presumes that it is in 
most cases the appendix. 

His pupil Braithwaite! worked this problem 
out. He studied the lymph-flow from the 
ileocecal angle by injecting the glands with a 
solution of indigocarmine. We know as a 
result of very careful experiments upon human 
bodies that the normal flow passes along the 
ileocolic artery in front of the third part of 
the duodenum reaching the group of glands 
massed around the superior mesenteric artery, 
and so on to the lumbar chain. If, now, it be 
true that from here the afferents pass wholly 
and directly to the lumbar group and further 
on to the receptaculum chyli, then there can 
be no direct path of lymph from the ileocecal 

1Brit. J. Surg., 1923, xi, no. 41. 
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angle either to the stomach or to the duode- 
num. But Braithwaite came after prolonged 
and scrupulous observation of living subjects 
to the following conclusions: 

1. Most of the lymph undoubtedly passes 
deeply to join the lumbar group, but some js 
seen to pass upward over the head of the pan- 
creas to enter that group of glands which lie 
along the inner border of the duodenum. 

2. Some lymph undoubtedly passes through 
this group on to the duodenal wall itself and up 
to, and occasionally beyond, the pylorus. 

If for some reason or other there comes pour- 
ing into the mesenteric group of glands a 
stream of infected lymph, the result is bound to 
bealymphangeitis and lymphadenitis. Assum- 
ing that the flow still goes on over a period of 
months or years, it is not too much to presume 
that chronic obstructive lymphangitis and 
lymphadenitis develop most markedly near- 
est the origin of the infections but gradually 
involve the whole lymph shed. The result 
of this change would be obstruction in the 
path of the normal flow. Gradually the whole 
mechanism is thrown out of gear, and we have 
everything present to give rise to aberrant and 
retrograde lymph flow. Now the infected 
lymph failing to make its usual exit, seeks new 
ways of escape in all directions; misses whol: 
groups of glands which under ordinary con- 
ditions would check and filter it; and ebbs 
and flows to and fro until the glands around 
the superior mesenteric artery are reached and 
partly obstructed. Deprived of easy access 
through them to the lumbar glands, part of the 
lymph flows onward over the head of the pan- 
creas, and enters the glands in the concavity 
of the duodenum, and in time bathes the duo- 
denal wall itself, escaping finally to the colic 
glands by normal or possibly aberrant paths. 
and so reaches the receptaculum chyli. 

Is it not a reasonable assumption that simi- 
lar infective lymph may pass along the great 
omentum, and, through a similar process of 
obstruction in the right gastro-epiploic glands 
reach the stomach? Therefore his conception 
is that the red stomach is an inflammation 
with the primary focus in the ileocecal angle 
and especially in the appendix. Therefore it is 
always accompanied by an enlargement of the 
glands on the greater curvature. 
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SCHOEMAKER: THE RED STOMACH 


I have now in co-operation with my assistant 
Van Woerden, tried to investigate the meaning 
of the red stomach. For that purpose we shall 
discuss 45 cases. In 17 of these cases I did a 
gastrectomy, so that we could verify with 
what kind of process we had to do. The 
microscopical examination determined that 
the mucosa, submucosa, and muscularis are 
always absolutely normal but that the serosa 
shows a very intense hyperemia, both the 
greater vessels and the capillaries being wide 
and completely filled with blood. Never was 
there found an infiltration of leucocytes or 
oedema, so that we cannot speak of an inflam- 
mation. In cases where swollen glands were 
found at the greater curvature these showed 
only a hyperemia, but no inflammatory 
symptoms. 

At the utmost there was a desquamation of 
the endothelium caused by a catarrh of the 
sinus but no infiltration of leucocytes. As this 
hyperemia may be considered the result of a 
stimulus it is logical to try to find out where 
this stimulus originates. We can exclude the 
mucosa of the stomach as this was uniformly 
normal, with no gastritis, and no erosions. 
Only once a small ulcer was found. This 
observation is of great importance, for here- 
with the theory of von Hacker fails. A con- 
nection between the red stomach and a gastric 
ulcer does not exist in my opinion. Also it is 
not very likely that the red stomach is a pre- 
ceding phase of ulcer, because it would not be 
expected that the redness would disappear 
after the ulcer had begun. And it appeared to 
us that in cases of duodenal or gastric ulcer a 
typical “‘red stomach” was seen only once. 

We determined the color of the stomach in 
all operations and we find in all our records 
of perforations of the stomach that the pyloric 
part showed no redness whatsoever even when 
that part nearest the perforation was inflamed 
and therefore hyperemic. 

The second organ to which we devoted our 
attention was the appendix. We removed it in 
16 cases. Microscopical examination showed 
an appendicitis chronica obliterans in 4 cases; 
in all the other cases the appendix was nor- 
mal. From this fact we might conclude that 
there is a possibility of the appendix being the 
cause of the red stomach but that in most cases 
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this is not true. It is not easy to determine 
whether with chronic appendicitis we regularly 
find a red stomach. The incision we ordinarily 
make for an appendectomy is so small that 
we cannot observe the stomach. Still on the 
three occasions when I could see the stomach 
it was not red. 

The 2 last cases induced me to make the 
incision for appendectomy somewhat higher 
up than usual. The first patient was a woman 
of 30 years of age, who for half a year had had 
a light attack of appendicitis and after that 
still complained of stomach-aches. The pain 
was localized under the left costal margin and 
in the epigastrium. These parts were very 
painful to pressure, but after close examina- 
tion the McBurney point was the most pain- 
ful of all. I made the incision in the right 
rectus muscle on the level of the umbilicus 
so that I could inspect the transverse colon 
and the stomach. There was no pericolitis, 
no periduodenitis, and no red stomach, but 
there was an appendix macroscopically in- 
flamed at its end, and the inflammation was 
confirmed by the microscopical investigation. 

The other case was that of a girl who not 
only complained of appendicitis but also of 
the well known pain in the stomach region. 
Neither in this case did we find a red stomach. 
Therefore the supposition which I once had 
that the localization of the pain in the epi- 
gastrium in cases of chronic appendicitis 
depended on a hyperemia in this region has 
been proved erroneous. 

Also the results of an appendectomy in the 
case of a red stomach indicate that there is no 
connection between them. The 6 patients 
upon whom I operated by taking out the 
appendix only, all continued complaining of 
their stomach troubles. Moreover I saw a 
patient with a red stomach whose appendix 
had been taken out four years previously. 

For this reason we devoted our attention to 
another organ, the gall bladder. Three times I 
found abnormalities that gave me reason to 
remove the gall bladder. 

The microscopical examination showed a 
chronic cholecystitis. Once it was filled with 
stones which were removed. In the 41 other 
cases we could not find proof that the gall 
bladder was the cause of the red stomach, so 
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hat in the minority of the cases this organ 
was the primary cause. But the results of 
my operations indicate that it may be possible 
that a causal connection exists. From the 4 
cases there are 2 cases that have been treated 
with cholecystectomy only, and these 2 are 
still free from pain. But even if we admit that 
in these two cases the cholecystitis was the 
cause of the red stomach we are not so far 
that the problem of the etiology of the symp- 
toms is solved. 

There remain 43 cases which we cannot clas- 
sify. We are nearly forced to think that the 
primary cause may be found in the sympa- 
thetic nervous system and the vagus, because 
we then can easily explain the symptom of 
redness. As it was not possible to get a speci- 
men for microscopical examination (I certainly 
could not extirpate the plexus cceliacus) we 
could not absolutely prove this supposition 
correct. 

Some suggestions in that direction are given 
by Latarget.! Operating upon patients with 
stomach complaints resulting from abnormal 
function of this organ, he cut the nerves of the 
stomach and in so doing observed a vivid 
hyperemia extending over the pyloric part. 
Another explanation is that the red stomach 
is a part of the ‘“Periviscerite du carrefour 
vesiculo-duodeno-pylorique”’ as described by 
Enriquez and Carrié,? but this statement does 
not help us much as the authors do not give 
an explanation of the symptom. Moreover 
there are red stomachs associated with peri- 
duodenitis, but there are just as many without 
this association. The essential point of the 
phenomenon rests in the dark, but neverthe- 
less it has its clinical importance. 

What then are the subjective and objective 
evidences? Subjectively we find all the symp- 
toms similar to those of duodenal or gastric 
ulcers. In the first place we find pain. The 
moments of suffering are with some patients 
regularly one hour and a half after dinner, 
some patients complain of pain especially 
during the night, whereas they do not suffer 
much in the daytime. Sometimes the pain is 
felt immediately after a meal, and another 
patient cannot state any connection between 


1 Bull. Acad. de méd., Par., 1923, June 20. 
2J. méd., 1923, xii, no. 1, January. 
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the pain and the meals. Some, for several 
days in succession, have the sensation of a 
painful belt being drawn around them. The 
pain is at most times localized in the epi- 
gastrium and has no tendency to irradiate. 
I seldom was under the impression that the 
pain was very vivid. The application of moist 
heat and the drinking of hot milk sometimes 
relieves the pain, but rest is most effective, 
Periods of latency of pain appear just as in 
cases of ulcer, but in all cases nervousness is an 
important feature on the return or increase of 
the complaints. Vomiting does not occur very 
often, but there is usually a sensation of 
nausea and a tendency to vomit. One patient 
ejected large quantities of food just as if he 
had a pyloric stenosis, and another patient 
even passed through a hematemesis. 

Sour risings are frequently mentioned. A 
few times I was informed that indigestible 
food, especially cabbage, beans, etc., were 
hard to stand, but many a time I was told that 
all kinds of food could be eaten without giving 
rise to any complaints. 

The appetite was seldom disturbed, except 
in the periods of pain, when the patients are 
afraid to eat for fear of increasing the pains 

The general condition of the patient was as 
a rule rather good. There is no limit as to age. 
My youngest patient was 16 years old, the 
oldest 59, and most of them were between 25 
and 35 years. 

A preference in sexes probably does not 
exist as in 45 cases, 25 were females and 20 
were males. In examining the patient we find 
a sensitiveness in the epigastrium, sometimes 
localized more to the right or to the left. 
In 4 cases McBurney’s point was especially 
sensitive. The chemical analysis of the 
stomach contents after the test meal gave the 
following results: The hydrochloric acidity 
moves between 4 and 50; in an equal number 
of cases an increased acidity as well as a nor- 
mal acidity of hydrochloric acid was found, 
a very low acidity was very seldom seen. 
The total acidity nearly always was around 70; 
the highest degree amounted to 107, the lowest 
to 20. In this last case the hydrochloric 
acidity was 4, and lactic acid was found. 
Therefore we cannot speak of an intense 
hyperacidity. Hyperchlorhydria was found 
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in so per cent of the cases, and in the other 
half there was a normal acidity. Anacidity 
never was found. There was blood in the 
feces in 25 per cent of the cases, but none in 
the remaining 75 per cent. To make these 
determinations, we used benzidine-reaction. 

Roentgenoscopy shows a normal, an ac- 
celerated, or a slow peristalsis. Now and then 
very strong contractions were seen, but only 
in the minority of the cases. Almost without 
exception the X-ray plate showed a normal 
stomach without contractions or any other 
deviations. It was remarkable that after 6 
hours in more than 50 per cent of the cases a 
rest of the contrast meal was fcund. In one 
case a third of the meal was still in the stomach 
after 6 hours. 

It may be mentioned here that the retention 
and the acidity do not give parallel lines, as a 
strong retention with low acidity alternated 
with small retention and hyperacidity. 


SUMMARY 


We have to deal with patients whose an- 
amneses suggest a gastric or duodenal ulcer, 
but whose symptoms show a capriciousness in 
appearing and by influencing the nervous 
system are of great importance. The chemical 
examination gives no results, and a series of 
X-ray plates show no sign of an ulcer. 

Treatment. In 12 cases I performed a 
gastro-enterostomy, in 17 a gastrectomy, in 1 
case the operation of Finney, in 7 cases an 
appendectomy, in 3 cases a hemisphincterec- 
tomy, and in 2 cases I removed the gall bladder. 
I recently examined again 26 of these patients. 
Of these 12 were operated upon after the first 
method of Billroth; and 8 of them were totally 
freed of complaints. This number may be 


flattering as two patients are included in this 
number who had a very small ulcer at the 
pyloric part. In 4 cases, pains returned short- 
ly after the operation. Roughly speaking one 
might say that 50 per cent are cured by a 
resection. The results of gastro-enterostomy 
were less favorable, yet 2 patients remained 
without any pain, but I know of 4 whom this 
operation did not benefit. Hemisphincterec- 
tomy was performed twice, one with a good 
result, the other with a negative. A sleeve re- 
section was made once and once a resection was 
made after the method of Billroth II. In the 
former a cure was effected, in the latter the pa- 
tient remained unrelieved. An appendectomy 
without any further resection was performed in 
5 cases. In none of these did the patients get 
rid of their pains. There are 2 patients who 
had their gall bladders taken out. Both gall 
bladders were chronically inflamed and both 
patients are now without any complaints. 

Therefore what are we to do when we open 
the abdomen and find nothing but a red 
stomach? I should say, first of all examine the 
gall bladder. Should we find it not normal, then 
it should be removed. In case we do not find 
any abnormality we may close the abdomen or 
perform a gastrectomy. There are two good 
reasons for doing a gastrectomy: (1) The dan- 
ger is slight because the operation is much 
simpler than in case of an ulcer or carcinoma, 
because we have an entirely free stomach. 
(2) The chances of healing are about 50 per 
cent; in my 17 gastrectomies more than 8 pa- 
tients were healed. Therefore I like to give my 
patient the 50 per cent chance when before- 
hand a treatment based on a diagnosis of 
nervous disease has been carried out sys- 
tematically. 
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EXPERIENCES WITH BLOOD REPLACEMENT DURING OR AFTER 
MAJOR INTRACRANIAL OPERATIONS! 


By LOYAL E. DAVIS, M.D., Catcaco 
Formerly Fellow of the National Research Council 
AND 
HARVEY CUSHING, M.D., F.A.C.S., Boston 


the blood lost during an operation may 

be collected and subsequently replaced, 
is the outcome of certain minor principles 
in the technique of craniocerebral operations 
which have been adopted at the Brigham Hos- 
pital during the past few years. The matter 
hinges largely upon the routine employment 
of a suction apparatus as an adjunct to the 
usual outlay of instruments. 

There is nothing novel in the principle; its 
application alone is perhaps so. Suction has 
long been used by dentists and others who 
operate about the mouth as a convenient way 
to obviate drooling, but its more general use 
has hardly been appreciated by surgeons at 
large. During transphenoidal operations for 
pituitary adénomata, just as in the more 
common operations for tonsillectomy and 
other intrabuccal procedures, with a mouth 
gag in position and the patient on his back, 
secretions which gravitate into the pharynx 
can be removed in this way with much greater 
celerity than by the use of swabs; even chance 
vomitus can be quickly and safely sucked out 
through the tube without changing the posi- 
tion of the patient’s head. 

The principle, moreover, has been utilized 
in other ways. Thus during the war one of us 
made use of suction to remove the débris of 
disorganized brain, bone fragments, and so 
on, from the track of the missile in penetrating 
wounds of the head—a procedure which would 
have been much more effective had a water 
pump been available under the conditions 
in which these operations were undertaken. 
Then, too, Dr. Clifford B. Walker, formerly 
of this clinic, has devised a suction knife or 
dissector which he employs in tonsillectomies, 
so that all blood which escapes in the process 
of separation of the tonsil is actually drawn 
down the body of the knife, obscuration of 


"ie method to be described whereby 


the field being thereby so far precluded that 
sponging during the process of enucleation is 
unnecessary. So the principle is one with 
widening applicability. 

Surgeons will readily see the many further 
uses to which this simple home-made adjunct 
to their operative armamentarium may be 
put: for emptying cysts or broken-down 
hematomata; for the cleansing of infected 
cavities; or for the sucking out of certain 
diffluent tumors which can be removed in this 
way much more readily and completely than 
when spooned or wiped away. 

It is, however, of operations on the cen- 
tral nervous system that we chiefly wish to 
speak, and the apparatus has been found 
particularly useful as a means of removing 
cerebrospinal and other fluids from the depths 
of wounds. Heretofore, such fluid collections 
have usually been sponged out, a procedure 
which often requires time and not infrequent- 
ly traumatizes the delicate tissues even when 
cotton-wool is used for the purpose. But the 
field can be much more easily dried by suction. 
For example, if a cotton-wool pledget is in- 
serted in the region of one of the large arach- 
noid cistern and the “sucker” is applied to 
it, the cistern can be promptly emptied of its 
contents. Similarly, the apparatus can be 
used to remove irrigating fluids which other- 
wise, if used profusely, so saturate the drap- 
ings as to make a sodden and untidy operative 
environment. 

From these early usages, the suction appar- 
atus has come to be employed by many 
assistants for “‘sponging”’ in preference to the 
more commonly employed absorbent sub- 
stances such as gauze or cotton-wool. And 
from this routine use in “‘sponging”’ the meth- 
od of blood reinfusion or replacement to be 
described was a natural step. It was first 
suggested by Dr. Emile Holman, the resident 


1 From the Surgical Clinic of the Peter Bent Brigham Hospital and the Laboratory of Surgical Research of the Harvard Medical School. Pre- 
sented before the Clinical Congress of Surgeons, New York, October 20-24, 1924. 
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surgeon, that if the bloody fluid, sucked up 
by this method of sponging, should be col- 
lected in a sterile receptacle, it might, after 
proper treatment, be put back into the pa- 
tient’s blood stream should his condition at 
any time in the course of the operation or at 
its conclusion appear to indicate the need of an 
increase in blood volume. This led to an ex- 
amination of the fluids on one or two occa- 
sions and they were found to contain a sur- 
prisingly high count of normal appearing 
erythrocytes. 

The advantages of such a procedure, should 
it prove to be a feasible one, were obvious. 
In many neurosurgical clinics where post- 
operative transfusion is a common practice, 
a donor, in the person of a previously 
“‘srouped”’ student, house officer, or relative, 
is made ready for each operation of any 
magnitude. Here at the Brigham Hospital, 
however, transfusions have been infrequently 
performed and as the years have gone on, 
have been less common than more so, but 
there are undeniably times when an immedi- 
ate blood transfusion may be life-saving, and 
some provision must be made to meet these 
possible demands. However, even should a 
properly ‘‘grouped”’ donor be always on hand 
and ready for use at these critical moments, 
unfavorable reactions not uncommonly follow 
the blood transference. Were it possible to 
replace the patient’s own blood under these 
circumstances, it would be a much more 
simple and reliable safeguard against the pos- 
sible emergency. 

The idea, of course, is not new. The blood 
in the peritoneal cavity in cases of ruptured 
ectopic pregnancy has been successfully rein- 
troduced into the exsanguinated patient’s 
blood stream. But so far as we know, there 
has been no attempt heretofore to replace 
blood lost during an operation. The proce- 
dure has proved so simple of execution and 
in a few cases such a boon that we propose to 
give a brief recital of our experiences with it 
during the past year. In the earlier cases not 
only was the blood which had been gathered 
into the receptacle reinfused, but the blood- 
soaked cotton pledgets used for sponging or 
temporary packing during the progress of the 
operation were collected and wrung out and 


the fluid thus secured added to that already 
obtained. 

In one or two of the early attempts at blood 
replacement, an initial depressor response 
was observed rather than an immediate rise 
in blood-pressure after the infusion had been 
started. Some misgivings naturally arose as 
to the length of time blood obtained in this 
way might stand exposed without change, 
even though from time to time a small amount 
of citrate solution was taken up through the 
suction apparatus. Moreover, the well known 
depressor effect of the cerebral tissue juices 
was not to be overlooked. The matter conse- 
quently was taken to the laboratory by one 
of us (Davis) in an effort to determine whether 
such untoward responses might occur with 
the replacement of blood correspondingly 
treated under the conditions of a controlled 
experiment. 


LABORATORY OBSERVATIONS 


Ten experimental animals (cats and dogs 
under ether anesthesia) were used in the 
study. Blood pressure tracings were recorded 
from the carotid, and the femoral vein was 
prepared to receive the fluids to be replaced. 
In one series of animals major procedures de- 
signed to produce operative shock were first 
performed, and the animal was subsequently 
bled from the femoral artery an amount 
sufficient to produce a fall in pressure to a 
critical level. To this blood, plus that 
gathered during the operation which was di- 
luted with normal saline solution, there was 
added an amount of 2 per cent sodium citrate 
solution sufficient to bring the final percentage 
of citrate solution well over 1 per cent of the 
reinfused fluid. In no instance was an initial 
fall in blood pressure produced unless the 
fluid was introduced with too great rapidity. 
The final results invariably showed an eleva- 
tion of the blood pressure to or above the pre- 
operative level where the pressure remained 
for as long as‘4 hours, the maximum time of 
observation. 

To subject the procedure to a more rigorous 
test, another series of animals was operated 
upon and a portion of cerebrum and muscle 
removed. This tissue was ground in a mortar 
with sterile sand and extracted with normal 








saline solution at body temperature. The ex- 
tract was then added to citrated blood ob- 
tained by an arterial hemorrhage and infused 
slowly. Under these conditions also the result 
was an elevation in blood pressure without 
primary fall and an improvement in the 
animal’s general condition. Carrying this test 
still further, such extracts were allowed to re- 
main at body temperature for 24 hours before 
they were reinfused. Even under these cir- 
cumstances, provided the fluid was given 
slowly, no initial lowering of blood pressure 
occurred. 

A fourth series of experiments was carried 
out in which the tissues were ground in a 
mortar and extracted in normal saline solu- 
tion. This material was then filtered and 
boiled with a few drops of acetic acid. The 
infusion of this fluid caused a prompt lowering 
of the blood pressure. Similar observations 
upon different extracts of various body tis- 
sues have been recorded by Vincent and Sheen. 
It is obvious, however, that such experi- 
ments as these last far exceed the conditions 
to which the collected fluid is subjected at the 
operating table. The favorable results were 
sufficiently encouraging to justify the resump- 
tion of the procedure in the clinic with a 
standardized and carefully enforced technique. 


TECHNIQUE 


The simple collecting apparatus consists of 
a sterile flask which is kept in a basin of warm 
water beneath the operating table. It is fitted 
with a sterile two-holed rubber stopper (Fig. 
1). From one hole passes a sterile glass tube 
attached to a length of rubber tubing which 
leads to a water faucet providing the suction. 
Into the other hole is inserted another glass 
tube with a sterile rubber-tube connection 
sufficiently long to be easily handled by an 
assistant. A sterile glass tube of any desired 
size or angulation fitted into the end of this 
section of tubing completes the apparatus. 
The flask is kept in a water bath at about the 
temperature of the body. Clotting in the 
collecting tube as well as in the flask is pre- 
vented by sucking up from time to time a 
few cubic centimeters of 2 per cent sodium 


1Effects of intravascular injections of extracts of animal tissues. 
J. Physiol., 1903, xxix, 242. 
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citrate solution. It is evident that the com- 
bined fluids obtained in this way will vary 
greatly in their percentage of red blood 
corpuscles in accordance with the nature of 
the operation and of the lesion encountered. 
It will vary too with the skill and diligence of 
the assistant in his effort to obtain a “rich” 
fluid. 

If the patient’s condition makes the re- 
placement of blood desirable, the fluid is 
filtered through 40 or 50 thicknesses of sterile 
gauze into another sterile container. It is 
again filtered in a like manner into the trans- 
fusion graduate. The replacement may be 
made by the usual gravity method after the 
introduction of a needle into a vein at the 
elbow or ankle or by direct exposure of the 
vessel and the introduction of a cannula. 
Upon several occasions, knowing that the 
tumor to be encountered was highly vascu- 
larized and that in all likelihood there would 
be a considerable loss of blood on elevating the 
bone flap or after the enucleation, a cannula 
has been introduced into the vein before the 
intracranial operation was started. The lu- 
men of the cannula, was, of course, parafiin- 
ized and closed by an obturator until the time 
for its use arose. 

During all intracranial operations at this 
clinic, frequent registrations are made of the 
systolic and diastolic blood pressure together 
with the pulse, the respiratory rate, and ether 
tension. These observations should be as 
continuous and should as closely resemble 
the kymographic records of the laboratory as 
is possible. In such a manner an accurate 
check may be kept upon the condition of the 
patient during the operation and reliable in- 
formation may be given to the surgeon. 
Similarly any effect produced by the blood- 
reinfusion may be instantly noted. In all 
cases a red blood cell and hemoglobin deter- 
mination has been made of the fluid to be rein- 
fused and also a similar determination of the 
blood still in circulation. 


CLINICAL OBSERVATIONS 


As stated, the suction apparatus has not 
only come to be used for convenience in 
“sponging”’ in all intracranial operations, but 
during the past 12 months the collected fluid 
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Fig. 1. To show the simple home-made < 


has been introduced into the patient’s 
blood stream on numerous occasions. In a 
few cases, a transfusion was urgently needed; 
in two or three others, the fluids were merely 
replaced as a control. The majority of the 
patients doubtless would have recovered, 
though perhaps less rapidly, without blood 


replacement. Brief abstracts of these cases, 


with a few examples of the complete anzs- 
thesia charts will be given. Because of the 
great vascularity of the tissues which accom- 
pany large meningiomata, many of these 
blood replacements as will be seen were made 


arrangement of the suction apparatus. 


during or after the removal of tumors of this 
particular kind. The first observation was 


made on August 31, 1923, as shown in the 


following note. 
CAsE 1. Surg. No. 19508. Three-stage removal of 
a large occipital meningioma. Blood replacement 
after two of the sessions. 
August 21, 1923. Admission of a man, aged 42, 
with evidences of a large tumor in the left hemisphere 
producing marked pressure symptoms. A more de- 


finite localization was not possible. 
Stage 1, August 25. Under ether a median osteo- 


plastic exploration was made and a resistant growth 
detected by exploratory puncture deep in the pos- 
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Chart 1. Case 4. To illustrate an unfavorable response 
after replacement of collected fluids containing degenerated 
tissue débris after radiation. 


terior part of the hemisphere beyond the exposed 
field. Much blood was lost during the exploration. 

The blood pressure during its course fell from 
120-80 to a level below 50, too low for accurate 
registration. These low pressures persisted for 2 
hours during which there was considerable anxiety 
over the patient’s condition though no transfusion 
was attempted. No red blood cell count had been 
made before the operation though a hemoglobin 
estimation of 90 per cent was recorded. During the 
following 6 days he made a slow recovery. On 
August 27, red blood cells, 3,424,000; on August 28, 
red blood cells, 3,984,000. 

Stage 2, August 31. During an exceedingly bloody 
second-stage exploration under ether, the margin of 
a parasagittal meningioma in the occipital region 
was finally disclosed. The pressures at the outset 
were 95-55 with a pulse rate of 80; at the close they 
were 70-50 with a pulse rate of 160. The patient’s 
red blood cell count was then 3,520,000. The col- 
lected fluid showed a count:of 736,000 with a 
hemoglobin of 15 per cent; and 500 cubic centi- 
meters of this fluid were reinfused into a vein. An 
immediate blood examination showed red blood 
cells, 3,320,000; at the end of 1 hour, red blood 
cells, 4,336,000; of 2 hours, red blood cells, 3,464,000; 
of 3 hours, red blood cells, 3,024,000, with a hemo- 
globin on gll occasions estimated at 70 per cent. 
On the following day, September 1, red blood cells. 
3,328,000; on September 4, red blood cells, 2,752,000; 
on September 5, red blood cells, 2,704,000. 

Stage 3, September 8. Enucleation under ether 
of a 120-gram meningioma from the occipital lobe, 
patient face down in the cerebellar position. This 
was a difficult procedure with the final enucleation 


of an adherent and nodular growth. The operation 
was well borne nevertheless and a blood replace- 
ment, though not urgent, was made. The blood 
pressure at the beginning of this session was 90-5; 
with a pulse rate of 85. At the close, it was about 
50-35 with a pulse rate of circa 160. The patient’s 
red blood count at the close was 2,832,000. The 
collected fluid showed red blood cells, 544,000; and 
600 cubic centimeters of it were allowed to flow into 
a vein. 

A favorable response was immediate, the systolic 
pressure rising from 55 to 85, within the 20 minutes 
during which the fluid was being introduced. The 
pressor response was well sustained. One hour alter 
the transfusion the red blood cell count was 
3,392,000; after 5 hours, 3,676,000; on September 
9, 2,792,000; on September 10, 2,600,000; on Sep- 
tember II, 2,536,000; on September 12, 2,664,000; on 
September 17, 3,480,000. 


This then, for a first test, was a fairly satis- 
factory one, for at least it showed that the 
bloody fluid in spite of standing for 2 or 3 
hours would give an immediate and sustained 
pressor response without causing, so far as 
could be told, any unfavorable reaction. The 
secondary fall in the number of erythrocytes 
which was observed to take place after both 
of these procedures in the course of a few days 
appears to be a common occurrence after any 
transfusion, but by the time this occurs, the 
emergency, which concerns blood volume 
rather than concentration, is over. 

Meanwhile, tests had been made on two 
other patients. In Case 2 (Surg. No. 19543) 
on September 4 after a prolonged cerebellar 
operation roo cubic centimeters of fluid were 
introduced more as a control than of necessity. 
For the first time the cotton pledgets used in 
sponging were wrung out and the fluid thus 
obtained was added before replacement to 
the fluid collected in the flask with no un- 
favorable reaction. In the next case, for the 
first time, the fluids were introduced during 
the course of the operation. 


Case 3. Surg. No. 19254. A transfrontal secondary 
operation with partial removal of a meningioma and 
blood replacement during the operation. 

The patient, a woman, aged 51, had been operate 
upon a year before when in coma for a presumed 
frontal tumor with negative findings. The lesion 
was supposed to be a glioma, and she was therefore 
subsequently given a series of X-ray treatments. 
She made a good temporary recovery but an increase 
in mental symptoms led to her readmission and to a 
secondary operation on September 5, 1923. At this 
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time a huge basilar endothelioma was found occupy- 
ing the larger part of the left frontal and extending 
into the temporal fossa. The approach was an 
awkward one and the growth had to be removed 
piecemeal, a good deal of blood being lost during 
the process. 

Her blood pressure at the outset was 110-80 but 
before the enucleation had been completed it had 
fallen below the level at which it could be accur- 
ately recorded and the pulse rate had risen to about 
150. Consequently during the latter part of the 
operation, blood taken from wrung-out pledgets as 
well as from the collection bottle was re-introduced 
—gso cubic centimeters in all of a fluid with red 
blood cells 984,000 and a hemoglobin of circa 25 
per cent. There was an immediately favorable 
response with a rise in pressure to 100-75 which was 
well sustained; also a fall in pulse rate. The pa- 
tient’s red cells just before the transfusion were 
counted at 3,840,000; at the conclusion of the trans- 
fusion, 4,720,000; and 4 hours later, 4,592,000. 
There was no unfavorable reaction of any kind. 


In this case, therefore, though the trans- 
fusion was perhaps not urgently indicated, 
the experience showed that even in the course 
of an operation the blood-saturated fluids 
might be re-introduced with a much more 
sustained effect than would be expected from 
an infusion of salt solution alone. In the 
following case occurred our first unfavorable 
response. 


Case 4. Surg. No. 19329. Third stage reflection of 
osteoplastic flap under local anesthesia with block ex- 
lirpation of large parietal glioma. Subsequent blood 
replacement at the close of the operation with an un- 


favorable response (cf. Chart 1). 


July 26, 1923. Admission of Ernest K., aged 46, 
with focal epilepsy suggesting a tumor of the right 
posterior hemisphere without tension. On August 1 
under ether an osteoplastic exploration revealed a 
large diffuse glioma which was not removed. The 
wound was closed and he was given an immediate 
deep Roentgenization. This was followed in a few 
hours by a complete left-sided hemiplegia. Thinking 
that there must have been some postoperative 
wound cemplication, the bone flap was reflected 
disclosing merely an extremely tense brain. The 
bone flap was sacrificed and the scalp alone replaced. 
The patient subsequently did badly, acquired a 
marked protrusion with choked discs, and in 
desperation it was determined to make a block re- 
section of his lesion. 

Stage 3, September 7. Under local anesthesia the 
flap was again reflected and a huge ball of com- 
pletely degenerated glioma was easily shelled out 
with little loss of blood. Though there had been no 
iall in blood pressure, in view of the patient’s gener- 
ally enfeebled condition, it was thought that a re- 


placement of the collected blood would be advan- 
tageous. The collected fluids in the flask together 
with the blood wrung out from the saturated 
pledgets gave, after filtration, 800 cubic centimeters 
of a fluid showing red blood cells 500,000, with 600 
leucocytes. One hundred cubic centimeters of this 
mixed fluid was allowed, with some rapidity under 
gravitation, to flow into the basilic vein. There was 
an almost immediate depressor response to 70-50 
with a coincidental fall in pulse rate to 55. The in- 
flow was promptly checked, and there was a prompt 
recovery with restoration of the former pressures. 
Though the patient experienced some nausea and 
broke out into a sweat, there was no chill, vomiting, 
or other manifestations of a general reaction, nor 
did he appear to have any subjective knowledge ot 
the alarming fall in pressure. Fifteen minutes later 
a small amount of the fluid was again allowed to 
enter the vein whereupon another slight fall oc- 
curred, so that the procedure was abandoned. It 
interfered in no way with a normal and uneventful 
recovery. 


This experience was a most disconcerting 
one. At this time no laboratory observations 
had been made. It was thought either that 
the fluid had been introduced too rapidly in 
an individual whose blood volume was quite 
sufficient or else that the tissue juices from 
the disorganized tumor and partially organ- 
ized blood clots resulting from the previous 
operations which had been taken up in the 
cotton pledgets and wrung out into the 
collected fluid was the cause of the unfavor- 
able response. The experience at least made 
us pause in subsequently utilizing fluids con- 
taining an excess of white cells taken from 
wounds which had been radiated and in 
which there was any disorganized tissue. 


Case 5. Surg. No. 19535. Osteoplastic resection 
with verification of gliomatous cyst. Ventriculograms, 
etc., with subsequent blood replacement. 

On September 12, 1923, an osteoplastic explor- 
ation was performed for tumor of the right hemi- 
sphere and a large gliomatous cyst deep in the 
hemisphere was tapped. Air was replaced in the 
cavity and an immediate X-ray taken. The patient 
had been operated upon previously, his condition 
was not particularly good, and there was a some- 
what greater loss of blood than usual. 

The blood pressure at the outset was 110-80, with 
a pulse of 120. At the conclusion of the operation it 
was 90-50 with a pulse of 160. Three hours after 
the wound closure, owing to the fact that his pulse 
continued to be rapid and he appeared somewhat 
cyanotic, 350 cubic centimeters of the collected 
fluids which had been standing all this time were 
filtered and re-introduced. The patient’s blood 
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showed red blood cells, 4,100,000. The collected 
fluids showed red blood cells, 2,016,000; hemo- 
globin, 35 per cent. The reinfusion led to a prompt 
pressure response with slowing of pulse and a 
marked and sustained improvement in the general 
condition. 

The only point of interest in this case lay 
in the fact that the fluid had been standing 
for 3 hours; some of it indeed was at least 5 
hours old, and there were no deleterious 
effects therefrom. 

The next experience (Case 6) was on a 
young man who had a somewhat prolonged 
operation for cerebellar tumor, and at the end 
of 4 hours his pressure had dropped from 
140-90 to 80-55 with a rise in pulse from 100 
to 180. However, his condition was very good 
and under ordinary circumstances he would 
not have been transfused. Nevertheless a 
replacement of some of the collected fluid was 
made immediately after the close of the 
operation. Only 50 cubic centimeters had 
entered the vein when there was an immedi- 
ate and alarming fall in the pressure which, 
however, came back promptly to its former 
level. No further fluid was introduced. In 
view of the experience with Case 4 and this 
second unfavorable reaction, it was thought 
that the method might have definite draw- 
backs. It was at this juncture that the 
laboratory observations were made which 
gave us renewed confidence in the procedure. 

In the following case there was a succession 
of very bloody operations, each one of which 
left the patient in critical condition. It was 
possible at the various sessions to make some 
comparison between the effects of different 
methods of volume replacement in the blood 
stream. 

CAsE 7. Surg. No. 19872. Partial removal of an 
occipital perithelioma with profuse bleeding and 
immediate blood replacement. 

The patient was a young woman with a large 
tumor bridging the lateral sinus, supposed to be a 
vascular meningioma. On a previous admission six 
operations had been undertaken. At the first of 
them the tumor had been exposed by a cerebellar 
exploration, but it was never possible on any sub- 
sequent session even to get down to the tumor 
because of the excessive vascularity of the over- 
lying tissues in which a condition like an aneurysmal 
varix had developed. 

A seventh attempt was made November 8, 1923, 
with a preliminary ligation of the external carotid. 


At this time a partial removal of bone over the oc- 
cipital portion of the tumor was all that could be 
accomplished. The pressures at the outset had been 
120-75 with a pulse of 100, and at the close 80-6; 
with a pulse of 130. The patient’s blood showed 
red blood cells, 4,100,000. The collected fluid was 
particularly rich, showing a red blood cell count of 
2,800,000; hemoglobin, 30 per cent. Of this fluid 
600 cubic centimeters were given slowly during the 
course of 40 minutes, with a slowing of the pulse anda 
prompt pressure response which at the conclusion 
had reached 110-80, where it was sustained. There 
was no unfavorable reaction of any sort. She made 
an excellent recovery from this operation, though 
there was a progressive daily drop in her red blood 
count from 4,288,000 immediately after the refusion 
to 3,584,000, 5 days later. 

Stage 8, November 14. At this session it was 
possible to free the bone flap completely, but again 
there was great loss of blood from bone and dura 
only to be checked by the abundant use of wax and 
the placement of muscle. At the outset the pres- 
sures were 130-80 and at the conclusion, 90-70. 
The pulse had risen from 110 to 150. She was not 
given any blood at this session, and it was the im- 
pression that she made a less good recovery than 
before. There was a progressive daily lowering in the 
red blood count during the next 2 weeks, reaching as 
low as 2,848,000 with a hemoglobin of circa 50 per 
cent. 

Stage 9, December 1. The flap was re-elevated 
and a considerable portion of the tumor was re- 
moved. Bleeding was checked only by implantation 
of muscle. At the outset of this session her pressures 
had been 110-60 and pulse r1o. At the conclusion 
the pressures were well below 30 and could not be 
registered. In view of the fact that the collected 
fluids contained a good many tissue cells and leu- 
cocytes, it was deemed inadvisable to use them for 
transfusion, and consequently she was given a direct 
transfusion, from a Group IV volunteer. This led to 
an immediate, prompt, and well sustained pressure 
response, with slowing of pulse. The reaction, as 
plotted, was almost exactly the same as that which 
had followed the injection of the collected fluids at 
the conclusion of the seventh session. Her erythro- 
cytes, however, subsequently dropped off in number 
much more rapidly than before. They were 2,810,- 
ooo after the transfusion and had fallen four days 
later as low as 1,900,000. From this there was a 
slow and gradual recovery. 


These comparative observations hardly 
justify the drawing of any definite conclusion, 
but it would appear, at least, that the 
secondary anemia which follows a marked 
loss of blood is no more likely to be checked 
by whole blood transfusion than by the re- 
placement method under discussion. ‘This, 
however, is a matter which concerns us less 
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than the emergency restitution of blood 


volume. 

The next observation (Case 8, Surg. No. 
19949, January 11, 1924) was merely a con- 
trol undertaken to determine whether any 
blood changes could be detected. None were 
apparent after the introduction of a large 
amount of collected fluid having a red blood 
cell count of 2,400,000 and hemoglobin of 
35 per cent. There was no immediate reac- 
tion or observable change one way or another 
in the patient’s condition on subsequent 
blood studies. In the succeeding case the 
procedure had a favorable effect. 


CasE g. Surg. No. 20232. Osteoplastic exploration 
with extirpation of metastatic sarcoma and blood 
replacement. 

At the outset of the operation the pressures were 
110-80 with 2 pulse of 90; at the close, the pressures 
had fallen to about 60-30 with a pulse of 170, and 
on removal of the anesthetic dropped off still more 
to a level too low for exact records. As there was 
no prompt spontaneous improvement, 30 minutes 
later the collected fluid with a red blood cell count 
of 1,070,000 was re-introduced with an almost imme- 
diate restoration of pressures to 95-75, and these 
were sustained. There was no untoward reaction of 
any kind. 


The following represents the type of case 
in which there was actual urgency in restoring 
sufficient blood volume. 


CasE 10. Surg. No. 20295. Transfrontal removal of 
large meningioma arising from the olfactory groove. 
Blood replacement during and after operation. 

December 18, 1923. Removal under ether in a 
single session from a woman of 41 of a 112-gram 
meningioma which had given characteristic localiz- 
ing symptoms. There were great difficulties through- 
out from bleeding from bone and dura and tumor, 
necessitating use of muscle taken from the patient’s 
leg. The entire procedure lasted nearly 5 hours. 

Before the operation the pressures were only 
go-60, with a pulse of go, and at the end of the 
third hour, before the adherent tumor could be 
safely dislodged, the pressures had fallen off to a 
level where they could not be recorded, and though 
the pulse had not risen above 130 it was irregular 
and difficult to count. 

It was an open question whether the wound 
should be closed for a second session. However, it 
was thought an immediate blood replacement might 
serve to tide the patient along so that the extirpation 
could be completed; consequently 700 cubic centi- 
meters of the mixed fluids with a red blood cell count 
of 1,920,000 were slowly introduced during the 
next hour, with an improvement in the quality of 
the pulse though the pressures could not be recorded. 


During this entire time the anesthetic had been 
discontinued. 

The enucleation was finally completed and at 
the close of the operation an additional 500 cubic 
centimeters of bloody fluid which had meanwhile 
been collected in another flask having a red blood 
cell count of 1,880,000 and hemoglobin 25 per cent 
was slowly introduced. There was an immediate 
improvement in the pressures, which became 
measurable and rose to 68-s5o with a rapid drop in 
the pulse from 140 to 110. Two hours later the 
pressures were 100-88 with a pulse of 96. These 
pressures were sustained. There was no unfavorable 
reaction. 


Here, then, was an experience of an en- 
couraging kind which demonstrated even 
more strikingly than in Case 3 the possibility 
of utilizing the method during the course of 
an operation to tide the patient along and 
to permit of continued manipulations which 
might otherwise have seemed foolhardy. 

Another test, made on January 4, 1924, 
(Case 11, Surg. No. 20408) was again merely 
in the nature of a control. An osteoplastic 
exploration with the disclosure and partial 
removal of a glioma was made, the patient’s 
condition remaining unaltered throughout. 
The refusion of 200 cubic centimeters of the 
fluid with a red blood cell count of 1,850,000 
and hemoglobin of 20 per cent caused no dis- 
turbance and left the pressures unaffected. 

In the next observation, another test case, 
there occurred for the third time a slight 
preliminary fall in pressure immediately on 
the first introduction of the fluid. 

CasE 12. Surg. No. 20467. Osteoplastic exposure 
of a large frontal glioma which was removed en bloc. 

The pressures before the operation were 120-70 
with a pulse of 80. The pulse remained unaffected 
throughout but the pressures had dropped to 80-65; 
450 cubic centimeters of the collected blood were 
reinfused as a test. The fluid showed red blood 
cells, 2,970,000 and hemoglobin 40 per cent. Al- 
most immediately on the first introduction of a few 
cubic centimeters of fluid the pressures dropped off 
greatly, but the former levels were quickly restored, 
and 450 cubic centimeters of the fluid were intro- 
duced in the course of 20 minutes. At the conclu- 
sion the pressures were 95-75 and in the next hour 
they reached 120-75, the pre-operative level. 


In the following case the procedure was in 
all probability a life-saving one. 
CASE 13. Surg. No. 20504. Osteoplastic exposure 


of excessively vascular and aneurysmal perithelioma. 
Blood replacement (cf. Chart 2). 
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Chart 2. Case 13. To show effect of blood replacement during the course of an 
operation in which there had been an abrupt and excessive early loss of blood. 


January 17, 1924. Left osteoplastic exploration 
in a man of 64 for presumed meningioma shown on 
the X-ray plates. The operation was bloody from 
the outset. There was an adherent dura which tore 
on elevating the flap, disclosing a pulsating and 
bleeding tumor composed of fine arterioles. The 
bleeding was finally checked by the placement of 
muscle. 

Before starting the anesthetic the pressures were 
130-80 with a pulse of 140. An hour later, when the 
flap was finally elevated, there was such an abrupt 
and abundant loss of blood that within the next few 
minutes the pressures dropped off to a level where 
they could no longer be recorded, though without 
appreciable change in pulse rate. During the course 
of the preliminary stages sufficient blood had been 
collected with salt solution to give 450 cubic centi- 
meters of fluid containing red blood cells, 1,890,000, 
and hemoglobin 25 per cent. This was replaced 
with a prompt and favorable response, the pressures 
rising to 80-55, where they were sufficiently sus- 
tained to permit completion of the operation and clo- 
sure, no attempt being made to remove the growth. 


The next experience was with a prolonged 
and difficult tumor extirpation. The pressures 
had held out well until the fourth hour when 
owing to a brisk momentary bleeding they 
fell off markedly. Here again the prompt 
blood replacement was probably a life-saving 
measure. 


Case 14. Surg. No. 20632. Osteoplastic trans- 
frontal procedure with transcortical piecemeal removal 
of large olfactory groove meningioma. Implantation 
of muscle from patient’s leg. Blood replacement during 
operation. 

February 14, 1924. The patient was a man of 29 
with the characteristic symptomatology of an ol- 
factory groove tumor. There was a good deal of 
bleeding during the early stages of the bone flap. A 
very tense brain was disclosed and a tumor detected 
by an exploratory needle 2 centimeters below the 
cortex. Transcortical incision was made with re- 
moval piecemeal of a 78-gram meningioma, bleeding 
being checked by placement of muscle from pa- 
tient’s leg. 

The pressures at the outset were 120-70, with a 
pulse of 90. At the end of the fourth hour the pres- 
sures were 70-60 with a pulse of 155. At this 
juncture the replacement of blood was begun, the 
fluid containing red blood cells, 1,952,000 and 
hemoglobin 25 per cent. So soon as this blood re- 
placement was started, the remaining large frag- 
ment of the tumor was tilted out with a considerable 
additional loss of blood and a drop of systolic pres 
sure below 40; but in spite of this, pressures of 70-00 
were quickly regained. All told, during the next 
hour, and while the wound closure was being com 
pleted, 520 cubic centimeters were slowly introduced 
and at the end the pressures remained at 70-60 with 
a greatly improved pulse which had dropped to 130. 
There were no unfavorable reactions of any kind 
following the blood replacement. 
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The next observation was made on a pa- 
tient in whom two stages were needed to 
complete the operation in spite of trans- 
fusion. 

Case 15. Surg. No. 20727. Partial removal in two 
stages of large frontal bilateral meningioma with ex- 
tensive overlying hyperostosis. 

February 29, 1924. First-stage operation with 
removal from a man of 42 of a highly vascularized 
and thickened frontal bone. This was a desperate 
procedure which left a ragged and bleeding dural 
surface requiring implantation of muscle taken from 
the patient’s leg. The pressures had fallen during the 
2-hour operation from 110-60 with a pulse of go to 
something below 50 where they could scarcely be 
recorded with accuracy. At this juncture, before 
the closure was started, 450 cubic centimeters of the 
collected fluids containing red blood cells, 2,940,000 
with hemoglobin of 35 per cent were given. There 
was an almost immediate improvement with a rise 
in pressure to go—-60, which not only was sustained 
during the closure but at the end of this time was 
110-80. No unfavorable reaction followed. 

March 11, 1924. Second-stage under local anzs- 
thesia with removal of frontal dura, longitudinal 
sinus and subdural portion of widespread bilateral 
meningioma. Immediate blood replacement. 

The pressures at the outset were 130-60 with a 
pulse of 85. An adrenalin reaction was produced by 
the novocanization raising the initial pressures to 
180-80. However, they fell during the course of the 
succeeding 2 hours while the enucleation was being 
completed to circa 50-30. At this juncture, before 
closure was undertaken, 650 cubic centimeters of the 
collected fluid containing a red blood count of 
832,000 were re-introduced with an immediate im- 
provement in pressure to 105-50 during the next 30 
minutes, while the wound was being closed. There 
were no unfavorable reactions and these pressures 
were sustained. 

The foregoing cases represent what may be 
considered our initial experiences during the 
first 6 months when the procedure was largely 
on tria]. It is hardly necessary to make any 
special comment upon the other cases in 
which the replacement has been practiced 
during the rest of the year. Only in opera- 
tions for the removal of the more difficult 
meningiomata has there been any imperative 
need for increase in blood volume, and the 
brief report of four more of these operations 
in which one or both of the authors partici- 
pated may deserve reporting, though the 
story is similar in each instance. In all but 
one case, it has been possible to complete the 
procedure in one operation without the 
customary postponement to a second stage. 


Case 16. Surg. No. 20975. Extirpation in one 
session of right sylvian meningioma with blood re- 
placement at the close. 

April 4, 1924. A woman of 59 years. Extirpation 
of large 78-gram meningioma localized by X-ray. 
As usual the tissues were highly vascularized. On 
elevating the flap there was sharp bleeding, par- 
ticularly from the surface of the dura, largely con- 
trolled by muscle procured from another case. The 
tumor lay directly in the sylvian fissure and was 
unusually nodular and difficult to dislodge without 
undue damage. 

At the outset the pressures were 140-80 with a 
pulse of 80. On the conclusion of the operation, at 
the beginning of the fourth hour, pressures had 
slowly and gradually dropped to below 70 with a 
pulse of 140, and on removal of the anzsthetic, as is 
not infrequently the case, they fell off still more. 
Consequently the collected blood was re-introduced. 

The patient’s blood showed a red blood cell count 
of 4,800,000; the collected fluid, a red blood cell 
count of 960,000 with hemoglobin of 15-20 per cent. 
Of this fluid 450 cubic centimeters were introduced 
with an immediate and prompt pressure response in 
30 minutes to 100-66 and a coincidental drop in 
pulse rate from 140 to 80. No untoward reaction 
such as vomiting or chill occurred. 


In the following case, in spite of the support 
given by the transfusion, two stages were 
necessary and in the last of them the blood 
replacement was possibly life-saving. 


CAsE 17. Surg. No. 20135. Removal of an occip- 
ital meningioma in two stages with blood replace- 
ment at each session. 

Stage 1. April 8, 1924. Exposure in a frail woman 
of 34 of a large right occipital meningioma arising 
from the lateral sinus. Its situation was made clear 
by the X-ray. Because of the diploetic vascularity, 
bleeding was excessive from the outset, and after 
elevating the flap oozing from the dura and the raw 
surface of exposed tumor could be controlled only 
by placement of muscle taken from the patient’s leg. 

At the outset, before beginning anesthesia, the 
pressures were 100-60 with a pulse of go, and rose 
under the anzsthetic to 130-80 with a pulse of 110. 
From this point during the succeeding 3 hours of the 
operation there was a gradual fall in pressures to 
approximately 50-30. The patient’s red blood cell 
count was 4,300,000; the collected fluid showed a 
red blood cell count of 1,660,000 and hemoglobin 
of 20 per cent. Five hundred cubic centimeters of 
this fluid were slowly replaced, with a prompt re- 
sponse in pressures to 85-60 but with no immediate 
slowing of pulse rate such as is often seen. 

Stage 2. April 21, 1924. Reflection of osteo- 
plastic flap under local anesthesia with extirpation 
of 180 gram meningioma. The pressures, which at 
the outset were 110-60 and which rose under ether 
to 120-70, gradually fell off until, at the end of the 
third hour, just before the final enucleation was 
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completed, they had fallen to circa 55-40 witha 
pulse of 150. Seven hundred cubic centimeters of 
the collected fluids were slowly replaced. The pa- 
tient’s red blood cell count at the time was 3,744,000; 
and of the fluid, 1,526,000 with a hemoglobin of 20 
per cent. The pressures rose to 70-50 and the pulse 
steadied to 140. These pressures were fairly well 
sustained during the remainder of the operation, 
which lasted a full 4 hours until closure was com- 
pleted. 

By this time the pressures had fallen off again to 
well below 50, when she was given a further injection 
of 300 cubic centimeters of fluid which had been 
collected in the meanwhile, showing a red blood cell 
count of 1,056,000. This brought her pressures back 
again to a readily measurable level which gradually 
rose until 3 hours later when it was 66-48 with a 
pulse of 148. 

From this she made an excellent recovery. On 
April 23 her red blood cell count was 3,104,000; 
hemoglobin 60 per cent. On April 30, red blood 
cell count, 3,684,000; hemoglobin 60 per cent. On 
May 11 (the day of her discharge) red blood cell 
count, 3,840,000; hemoglobin 7o per cent. 


In the last of the series of cases which the 
authors observed together, there was perhaps 
no urgent need of blood replacement. An 
abstract of the case follows. 


CasE 18. Surg. No. 21046. Osteoplastic extirpa- 
tion of right parasaggital meningioma in one session 
with postoperative blood replacement. 

April 7, 1924. Removal from a woman of 62 of a 
small meningioma from the side of the longitudinal 
sinus. The patient had had an earlier negative ex- 
ploration which increased the difficulties of the 
operation and there was a good deal of bleeding. A 
fibrous meningioma was removed. 

The pressures at the outset were 130-100 with a 
pulse of 80. The operation was complete in 2 hours’ 
time, and when ether was removed the pressures 
were 75-60 with a pulse of 110. However, on remov- 
al of the anesthetic they dropped off still more and 
though recovery probably would have taken place, 
blood replacement was made. The patient’s red 
blood cell count was 5,344,000; that of the fluid 
1,308,000. The blood pressure began to rise within 
a few moments after starting the infusion, and soon 
rose to go—70 with a coincidental fall in pulse to 100. 


During the summer months, the method 
was put to use by others in the clinic on two 
occasions (Cases 19 and 20) with one fatality, 
the only one in the series. This was a young 
woman with an advanced tumor syndrome 
of the temporofrontal region who succumbed 
some hours after a first-stage exploration. 
There was much blood lost during the osteo- 
plastic resection which revealed a meningioma. 
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Before the closure, her pressures had dropped 
off too low for registration. After blood re- 
placement, they promptly improved to a level 
of 120-80 but in the course of a few hours she 
succumbed evidently to a respiratory failure. 
The following and last of these experiences 
during the 12 months was participated in by 
one of the authors and is included in order to 
show a completed blood pressure chart. 


Case 21. Surg. No. 22015. LExtirpation at one 
session of a 102-gram meningioma from the lateral 
hemisphere followed by blood replacement (cf. Chart 3). 

August 25, 1924. Operation on a young woman of 
22 with a typical tumor history and a small endos- 
tosis showing in the X-ray. The extirpation was 
comparatively easy though the procedure was some- 
what bloody throughout because of the vascularity 
of the tissues. It was necessary to get muscle from 
the patient’s leg for implantation. She was in very 
satisfactory condition at the close of the prolonged 
operation despite her low pressures. 

The chart shows that the pressures before anzs- 
thesia were 108-65 with a pulse of 100. They rose 
slightly under the anzsthetic but because of the loss 
of blood attending the elevation of the flap they fell 
off rapidly during the next hour to circa 65-45 witha 
coincidental rise in pulse to 150. The operation was 
completed at the end of the third hour and on with- 
drawing the anesthetic there was a further slight 
drop in pressure to levels too low for accurate 
registration of the diastolic point. The collected 
fluids showed a red blood cell count of 3,500,000 
and 600 cubic centimeters were slowly introduced 
in the coprse of the next 45 minutes with a fairly 
prompt and sustained response shown in the chart. 
The chart also records the pulse, respiration and 
pressures of the succeeding 4 days. 


In this case the knowledge that a depend- 
able and satisfactory fluid suitable for trans- 
fusion was at hand justified the completion in 
one sitting of an operation that might other- 
wise have been more safely postponed for a 
second stage. 


GENERAL COMMENT 


At the outset it was a source of surprise to 
us to find such a comparatively large number 
of erythrocytes in the collected fluids indicat- 
ing of course a corresponding abundance of 
plasma, which, after all, is perhaps more im- 
portant than the number of red cells them- 
selves. The richness of the collected fluids in 
their content of blood naturally depends on 
several factors: on the type of operation; on 
the vascularity of the tissues; on the amount 
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ic pressure 


Chart 3. Case 21. To show the effect of blood replacement following a prolonged operation for the removal of a 


meningioma. 


of saline solution used for irrigation; and on 
the industry of the assistant. The number of 
erythrocytes has varied from 500,000 to as 
high as 3,500,000 per cubic millimeter in the 
last reported case. The superiority of such an 
infusion fluid over the ordinary saline solu- 
tions is obvious. Following its introduction 
into the blood stream, in every case a well 
sustained rise in pressure has ensued, whereas 
the pressure effects of Ringer’s solution, as is 
well known, are transitory. 

While the use of the apparatus as a means 
of “sponging” is not to be slighted, the 
assistant must bear in mind that the fluid he 
collects is a potential transfusion material and 
he should strive to gather as much undiluted 
blood as possible. A microscopic examination 
of the red cells in the collected fluids has 
shown them to be normal so far as their 
physical appearance goes; and the hemo- 
globin content is an indication of their oxygen- 
carrying properties. The amount of citrate 
solution which is present is certainly far below 
a toxic dose and probably does not vary 
greatly from the prescribed two per cent 
commonly used in blood transfusions. Pas- 


sage of the collected fluids through many 
thicknesses of sterile gauze is sufficient to 
filter out all of the small clots and foreign 
material which may have been sucked up into 
the flask. The only hazard in the procedure 
would appear to be the depressor reaction 
which might come from the introduction into 
the blood stream of the juices of degenerated 
tissues. This at least is our explanation of the 
single unfavorable reaction (Case 4) observed 
on a test case early in the series. 

From August 31, 1923, when the first of 
these experiments was made, to August 25, 
1924, the date of operation of the last of the 
reported cases, there were 285 major neuro- 
logical operations in the clinic, by far the 
larger number of them for intracranial 
tumors.! Out of these 285 operations, there- 
fore, blood replacement was carried out only 
23 times, and was urgently needed in only a 
small porportion of these. The need is most 
likely to arise after certain of the operations 
for the highly vascularized meningiomata or 
peritheliomata which together represent only 

1 This excludes such minor operative procedures as the re-evacuation 


by puncture of old gliomatous cysts, punctures for ventriculograms 
and so forth. 
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about 10 per cent of our tumor series. How- 
ever, in only a small number of these special 
cases may the patient’s condition urgently 
demand an increase in blood volume. 

During the year, there have been 22 menin- 
giomata operated upon, only ten of them, as 
recorded in the histories above, having possi- 
bly shown the actual need of increased blood 
volume at one stage or another. There can 
be no question, however, but that the propor- 
tion of these admittedly formidable operations 
which have required more than one stage for 
their completion has been considerably cut 
down by the judicious use of this procedure. 
It, of course, is not the only means to this end. 
The patients are given a continuous rectal 


saline drip during these prolonged s¢ssions 
and there are countless minor safeguards of 
other sorts. Nevertheless it is a source of 
comfort to a surgeon in the emergencies 
which may arise from an undue lowering of 
pressures to know that there is ready at hand 
an infusion fluid which is fairly rich in the 
more essential blood elements—a fluid which 
requires no ‘‘grouping”’ and which obviates 
the necessity of providing a donor whose in- 
troduction into the scene adds further com- 
plications to a situation already sufficiently 
complicated in itself. Our experience, in short, 
has been sufficiently encouraging to justify 
our bringing this matter to the attention of 
others. 
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RENAL PAPILLOMATA AND URETERAL IMPLANTS 


THEIR SURGICAL TREATMENT IN THE FEMALE; WITH REPporT OF A CASE 


By DOUGAL BISSELL, M.D., F.A.C.S., New York 


Y object in reporting this case of 
M primary renal and secondary ure- 
teral papillomata is not merely to 
add another case to the literature but to show, 
first. the important relationship between a 
primary renal pathology of this character and 
a subsequent similar development along the 
urinary tract and, second, to show that when 
there exists primary renal papillomata with 
no evidence of secondary lesion in the ureter, 
there arise the questions: Should nephrec- 
tomy then alone be done and evidence of 
secondary involvement in the ureter awaited 
before ureterectomy is performed? Should 
nephrectomy be done followed by the removal 
of the remaining portion of the ureter at the 
earliest possible date? or should nephro-ure- 
terectomy be done immediately? Likewise the 
question of preferred approach in finding and 
removing the ureter will be discussed and a 
new transperitoneal or intra-abdominal tech- 
nique described applicable to ureterectomy in 
the female by which the ureter or its remain- 
ing portion may be removed without necessi- 
tating an excision of the bladder wall and with 
the least possible risk of peritoneal contam- 
ination from the bladder contents. 


HISTORY OF CASE 


In an unmarried woman 31 years of age, seemingly 
in perfect health, there occurred on February 15, 
1923, a sudden and profuse hematuria which con- 
tinued with lessening severity for several days. She 
was admitted to the Woman’s Hospital on February 
17. Examination revealed a red count of 3,516,000; 
hemoglobin 70 per cent. Cystoscopic examination 
showed the bladder and mouth of each ureter 
normal; a roentgenogram of the kidneys and ureters 
showed a bulging outline of the pelvis of the right 
kidney suggestive of some growth in the renal pelvis; 
as the blood picture did not improve on rest and diet, 
it was considered best to transfuse her before under- 
taking so radical an operation as nephrectomy. On 
March 9, 1923, 500 cubic centimeters of blood were 
given by the direct method and 4 days later nephrec- 
tomy was performed. The kidney with 5 centimeters 
of the upper portion of the ureter was removed 
Without difficulty, and the remaining portion of the 


ureter within view was inspected; no evidence of 
growth was noticed. The severed distal end was 
tied with plain catgut, cleansed with carbolic acid 
and alcohol, and dropped into the wound. Healing 
was primary and an uneventful convalescence 
followed until the fourteenth day. Then the pa- 
tient developed characteristic symptoms of phle- 
bitis, i.e., chill, temperature, and pain in the left 
leg and during the following 10 days there occurred 
four distinct embolic attacks in different parts 
of the body. After 3 or more months’ rest, the 
patient returned to her work apparently in perfect 
health. No cystoscopic examination was made be- 
tween the time of operation and the subsequent 
history to be related. On November 12, or 8 months 
after operation, there again occurred a sudden and 
profuse hematuria. Cystoscopic examination now 
showed a papillary growth completely encircling the 
orifice of the right ureter; an unsuccessful effort was 
then made to pass a catheter into the ureter through 
this growth—for this reason no X-ray picture of the 
ureter could be obtained; but from the extent of 
hemorrhage which occurred, it was believed that a 
greater papillary involvement existed in the upper 
portion of the ureter than was seen at the vesical 
orifice; therefore, the removal of the remaining por- 
tion of the ureter was determined upon. On Novem- 
ber 20, 1923, this was done. 


Operation. A median longitudinal incision 
was made extending from the symphysis to 
the immediate region of the umbilicus. On 
opening the peritoneal cavity, the corpus uteri 
was found in first degree of retroversion, the 
adnexa were normal. To maintain the corpus 
in an extreme anterior position in order to 
facilitate deep pelvic manipulation of the 
ureter, catgut was passed in the form of a 
loop, through the posterior surfaces of the 
corpus near its juncture with the cervix, the 
free ends were carried out through the lower 
angle of the abdominal wound and there held 
taut by an assistant. The patient was now 
placed in the Trendelenburg posture and rub- 
ber envelope pads were used to keep the in- 
testines out of the operative field. 

Freeing and removing the abdominal portion 
of the ureter. Ii the ureter cannot be located 
by sight or touch, as is done when it is tuber- 
culous or when a palpable growth exists in it, 











Fig. 1. Malignant papillomata of the kidney pelvis. 
Roentgenogram showing dilated pelvis and upper ureter. 


then the surgeon must depend solely upon his 
knowledge of regional anatomy to locate and 
find the organ; this is not a difficult task when 
the right ureter is sought but it is when the 
left ureter is the object of attack. When the 
right ureter is to be removed, as in this case, 
the peritoneum should first be grasped with 
two Allis clamps a little to the outer side and 
just above the right common iliac artery; the 
forceps grasp the peritoneum here parallel 
with the general direction of the ureter and 
at a distance of 1 centimeter apart. Gentle 
traction is made upon them so as to elevate 
the peritoneum over the fascial sheath through 
which the ureter passes. The peritoneum is 
never attached to this fascial sheath unless 
some inflammatory process has taken place in 
the ureter and when this occurs the course of 
the ureter is easily outlined because of the 
thickening of its walls; the problem then of 
finding it is not difficult. Between the two 
Allis clamps, the peritoneum, now elevated 
in the form of a tent, is cut with scissors at a 
right angle to the fold; when this incision is 
properly made there is a retroperitoneal area 
exposed in the region of the ureter about 2 
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centimeters long not parallel but at « right 
angle to the direction of the ureter s: that 
even though the forceps may not have g: asped 
the peritoneum immediately over the ureter, 
the ureter will be exposed through this cross 
incision when the forceps are released and the 
peritoneum assumes its position. With this 
exposed portion of the ureter as a starting 
point, the organ is freed and followed upward 
under the ascending colon by sense of touch 
to its termination. Bleeding is insignificant 
for all vascular connections are severed at 
time of nephrectomy. As the pelvic portion 
of the right ureter is easily accessible, the 
freeing of it is rendered comparatively easy. 
Hemorrhage is here practically nil as there 
are no vessels of importance met with until 
we reach the immediate region of the bladder 
when a branch from the uterine artery which 
constitutes the lower source of the ureteral 
blood supply is encountered and automati- 
cally cared for when the uterine artery is 
ligated and severed as was done in this case. 
If the uterine artery is not severed, and its 
severance is not necessary, though it facili- 
tates the freeing and removal of the vesical 
portion of the ureter, this arterial branch is 
individually tied. 

Freeing the vesical portion of the ureter in 
part through the abdominal cavity. The lumbar 
and pelvic portions of the ureter now being 
freed, the problem before us was to remove 
the vesical portion with the least possible in- 
jury to, or sacrifice of, the musculature of the 
bladder, and to expose the peritoneum to the 
least possible risk of contamination from the 
vesical contents. The general plan of attack 
was to free the vesical portion from its muscle 
bed as far into the bladder wall as possible, 
then to separate the anterior vesical wall from 
its pubic attachment; enter the bladder by a 
longitudinal incision through its anterior wall; 
excise the growth at the ureteral outlet by a 
circular incision of the bladder mucosa, ex- 
tending safely beyond the limits of the 
growth, and follow the ureter downward, dis- 
secting it from its muscle bed until that por- 
tion was met with which had been freed 
through the abdominal approach, and finally 
to remove the ureter through the tunnel made 
in the bladder wall. 
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Fig. 2 Longitudinal section of kidney and upper ureter. The papillomata com- 
pletely fills the kidney pelvis and distends the upper ureter. 


If the removal of the vesical portion is at- 
tempted without adequate vision and space 
in which to manipulate, danger of hemorrhage 
is encountered from the uterine plexus and of 
contamination from the vesical contents. 
Therefore to afford better opportunity for 
surgical manipulation, a window was cut 
through that portion of the broad ligament be- 
tween the uterine plexus and the round lig- 
ament, parallel to and near the lateral border 
of the uterus. At the base of this opening the 
uterine artery was found, tied, and severed. 
The freed portion of the ureter was pulled 
through the window in the broad ligament 
from behind forward. This manipulation fa- 
cilitated greatly the freeing of the vesical por- 
tion of the ureter from its muscle bed which 
freeing was extended into the bladder wall as 
far as possible. 

The peritoneal cavity was then temporarily 
abandoned and in order to facilitate manip- 
ulation, a short incision was made to the right 
at the lower end of the abdominal incision and 
at a right angle to it; the attachment of the 
right rectus was severed, the bladder freed 
from its pubic attachment and entered 
through an incision extending almost the 


entire length of its anterior wall. A complete 
exposure and view of the interior of the blad- 
der was thus obtained, the bladder mucosa 
was then incised at a safe distance from the 
ureteral growth; the normal tissue thus en- 
circled was grasped with an Allis clamp in a 
manner to avoid injury to the growth that 
reimplantation of it might not occur. The 
remaining attached vesical portion of the 
ureter was now freed and removed with the 
pelvic portion of the ureter—left in the peri- 
toneal cavity—through the tunnel made in 
the bladder wall.! The tunnel opening in the 
bladder was closed with three or four inter- 
rupted plain catgut sutures No. 1, and the 
anterior bladder wall incision closed with two 
layers of plain catgut sutures No. 1. The 
peritoneal cavity was then re-entered; the 
posterior tunnel opening was closed with 
several interrupted catgut sutures, also the 
window in the broad ligament. A provisional 
drain was passed from the cul-de-sac into the 
vagina to care for any possible leakage that 
might take place through the vesical tunnel; 


1The papillary enlargement at the upper extremity of the ureter 
made it impossible in this case to deliver the entire ureter through 
the vesical tunnel; therefore, the enlarged portion was tied, severed, and 
removed independently. 








Fig. 3. Kidney laid open longitudinally. Photograph 
showing the kidney pelvis crowded with papillomata and 
a small uninvolved area in upper angle of pelvis. (It is 
interesting to note that this extensive involvement occa- 
sioned only one hemorrhage, quite severe, lasting about 
3 days.) 


the right rectus was then anchored to its 
original site; the space of Retzius drained 
with rubber tissue and the abdomen closed; a 
Sims’ blocktin catheter was inserted into the 
bladder and removed on the eighth day; all 
evidence of blood disappeared after the third 
postoperative day and the patient, apart from 
an infected wound, made a satisfactory recov- 
ery. 

The plan adopted in this case has certain 
objectionable features which may be easily 





Fig. 5. The lumbar portion of the ureter laid open 
showing a papillary growth in the distal extremity of the 
remaining ureter after nephrectomy. 

Below, the pelvic and vesical portions of the ureter un- 
opened showing the papillary growth at the proximal end 
of the ureter protruding into the bladder. It also shows a 
cuff of normal vesical mucosa surrounding the ureteral 
orifice and growth; likewise the section of the ureter which 
passed through the musculature of the bladder. 
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Fig. 4. Drawing showing metastatic papillomata oc- 
curring in the extreme lower and upper portions of the 
remaining ureter following nephrectomy and partial ure- 
terectomy. (Discovered 8 months after original opera- 
tion.) 


obviated—first, the removal of the vesical and 
pelvic portions of the ureter through the vesi- 
cal tunnel exposes the peritoneum to possible 
contamination. To avoid this the vesical por- 
tion of the ureter, after being freed from 
behind, should be tied and severed and the 
posterior tunnel opening closed; second, the 
re-entering of the abdominal cavity, alter 
working within the bladder, also exposes the 
peritoneum to contamination. To avoid this 
danger the intra-abdominal work should |e 
completed and the peritoneal cavity closed 
before the vesical work is begun. 
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Fig. 6. Shows the initial incision through the peritoneum to expose the ureter at the 
brim of the pelvis. Through this opening the ureter is followed upward and freed by 
blunt dissection with the finger and forceps, the peritoneum being incised as far up- 
ward as necessary. The incision of the peritoneum downward over ureter, as shown 


in insert, extends to base of broad ligament. 


ligament with ureter seen beyond. 


When the left ureter is to be removed, the 
peritoneum immediately above the pelvic 
brim and in close proximity to the inner bor- 
der of the descending colon is grasped with 
two Allis clamps in the manner previously 
described. An incision is then made at a right 
angle to the peritoneal fold, care being taken 
not to injure the ovarian vein which is in close 
proximity, and the ureter is sought outwardly 
or immediately under the colon. The ureter 


A window is made through the broad 


is then freed and followed upward to its ter- 
mination. As the left ureter passes down 
under the sigmoid there is necessarily a con- 
siderable amount of tissue encountered in- 
wardly. This tissue should not be severed 
because it contains several important blood 
vessels. The ureter here must, therefore, be 
freed by sense of touch and brought out 
through an incision of the peritoneum at a 
lower point in the pelvis. The same technique 











Fig. 7. The freed ureter is being passed anteriorly 
through a window in the broad ligament. 


is then followed in removing the vesical por- 
tion as previously described. 


DIAGNOSIS OF RENAL PAPILLOMATA 


It is not always possible, in fact it is usually 
most difficult to diagnose renal papillomata in 
incipiency. Pain is a late and not a constant 
symptom and is usually dependent upon pass- 
ing of clots, crowding of the kidney pelvis or 
of hydronephrosis, the result of ureteral im- 
plantations obstructing the urine flow. Hema- 
turia is as a rule the first suggestive and recog- 
nized symptom but as hematuria may be a 
manifestation of other pathology in the uri- 
nary tract, cystoscopic examination, ureteral 
catheterization and pyelography are called 
upon to aid in diagnosing. When hematuria 
occurs the urine should be frequently and 
carefully examined for particles of papillomata 
which are from time to time thrown off in the 
urine stream.' If the bladder and ureteral 
orifices prove to be negative by cystoscopic 
examination, then the passing of a ureteral 
catheter will determine the side from which 
the hematuria occurs. The passing of a cath- 
eter may also serve to dislodge particles of 

1Dr. Plaut, pathologist to the Woman’s Hospital, has personally 


reported the discovery of particles in the urine by which he was able to 
diagnose renal papillomata. 
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Fig. 8. The ureter passed anteriorly through the broad 
ligament window. In this way the vesical portion of the 
ureter is approached directly. Traction on ureter, espe- 
cially when the uterine vessels are cut (vessels not shown 
in this drawing) permits of easy approach and manipula- 
tion. Left insert shows lower portion of ureter freed from 
its bladder wall in greater part. Right insert shows sutures 
in position to close bladder wall and cover tied and severed 
end of ureter. 


the new-growth. Pyelography alone cannot 
be depended upon. It usually furnishes suf- 
ficient data, however, with the knowledge ac- 
quired from the history of the case, cystos- 
copy, ureteral catheterization, etc. to base 
a surgical opinion upon. 


PATHOLOGY 


The profession is rapidly accepting the 
method determining the degree of malignancy 
of neoplasms first suggested by Broders in 
1919. These lesions he divides “from the 
standpoint of cellular activity into 4 groups.” 
The grouping is based upon the principle that 
the more the neoplastic cell tends to differen- 
tiate or approach the normal cell, the less the 
degree of malignancy. The great value of this 
contribution is that we are able to prognosti- 
cate with a degree of accuracy never before 
attained. 

Dr. Broders kindly examined and classified 
the case here reported as belonging to the 
second group, which group he defines as cun- 
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Fig. 9. A schematic drawing which shows the lumbar, 
pelvic, and part of the vesical portion of the ureter re- 
moved. The vesical portion with the papillary growth re- 
maining was removed in the second stage of the operation 
suprapubically. Two sutures were passed at the perito- 
neal outlet of the vesical canal to close it. 


taining ‘‘one-half differentiated cells and one- 
half undifferentiated cells.”” When consider- 
ing the fadical surgical work done in this case 
and the group into which it falls, the prog- 
nosis would seem favorable. Finally it should 
be emphasized that Broders believes that all 
papillomata of the kidney, ureter, and bladder 
are of malignant nature, varying in degree. 
If therefore Broders’ plan of classification be 
accepted, we must ignore the term papillo- 
mata, when it is met with in our statistical 
studies, and classify all as malignant. 


IMPLANTS 


In the case here reported it will be remem- 
bered that the papillomata found in the ureter, 
8 months after nephrectomy, was situated in 
the extreme upper and lower portions of the 
remaining ureter. The extent of growth, at 
the upper, was very much greater, however, 
than the lower portion, and it is probable that 
this upper and larger growth was the result 
of tying in particles of the renal papillomata 
which escaped into the ureter when handling 
the kidney on its removal. The lower im- 





Fig. ro. A schematic drawing which shows the perito- 
neal and vesical closure of the canal from which the ureter 
was removed. 


plant, it is true, could have occurred at the 
same time or before, but being much smaller 
when discovered, the probability is that it 
originated from broken off particles of the 
upper papillomata which floated down the 
slow stream of purulent fluid with which the 
ureter was filled at the time ureterectomy was 
completed. 

If the theory is correct that implantation 
is encouraged in a ureter apparently normal 
by manipulation of the kidney and the liga- 
tion of the ureter when nephrectomy is per- 
formed for renal papillomata, then it would 
seem rational, for this reason if not for the 
reason that microscopic implants may exist 
in the ureter at the time of operation, that not 
only the kidney but the entire ureter be re- 
moved; that if the entire ureter be not re- 
moved with the kidney at primary operation 
then the operator should not wait for evidence 
of recurrence in the remaining ureter but re- 
move it entirely and as soon after the primary 
operation as the patient’s condition will per- 
mit. 

URETERECTOMY 

When Henry Morris published in 1901 his 
Surgical Diseases of the Kidney and Ureter, 
ureterectomy was of ‘‘quite recent date” and 
he defined the term as “partial or complete 
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ablation of the ureter.’’ Confusion does not 
arise when the term partial ureterectomy is 
applied to an operation in which only a part 
of the ureter has been removed, but confusion 
does arise when the term complete ureterec- 
tomy is used where only a part and not the 
entire ureter has been removed. 

Willy Meyer, writing about the same time, 
introduces an article on the subject with the 
statement that “total extirpation of the 
ureter means the removal of the entire canal 
from a point just below the pelvis of the kid- 
ney to its very entrance in the vesical wall.” 

Most writers since have accepted the defin- 
itions of these authors with the result that the 
term ureterectomy has been used in a very 
loose manner. It would seem apparent to any 
casual observer with a knowledge of the anat- 
omy of the urinary tract, that as the ureter 
consists of three portions, namely, lumbar, 
pelvic, and vesical, to remove only one or two 
of these portions is to remove part and not 
the whole. The term ureterectomy, therefore, 
should be used only when we refer to the re- 
moval of the three parts or the ureter in its 
entirety as is our custom when we use the 
term nephrectomy, splenectomy and appen- 
dectomy to mean the complete removal of 
these organs. Any less removal should be 
designated as partial ureterectomy and the 
extent of the same described.! 

The first recorded attempt at removing the 
ureter complete in the female was made by 
Howard A. Kelly,? March 30, 1893. In this 
case the removal of the vesical portion of the 
ureter was attempted through the vagina, six 
weeks after the removal of the kidney and 
the lumbar and pelvic portions of the ureter 
but unsuccessfully. His second effort made 
several years later was however successful. In 
this operation he adopted the same retro- 
peritoneal and vaginal technique but com- 
pleted the nephro-ureterectomy in one sit- 
ting. 

'In regard to the term hysterectomy the gynecologist has acquired 
the same bad habit. This term means the complete removal of the 
uterus, yet when he wishes to describe an intra-abdominal amputation 


of the corpus he uses the term supravaginal hysterectomy which in 
reality means an abdominal hysterectomy, complete not partial. 

°M. Poncet is credited by H. Morris with having been the first to 
remove at a Single operation the entire ureter in the female, March 5, 
1801. But Morris’ definition of ‘complete ureterectomy” makes it 
extremely doubttul whether Poncet ever attempted the removal of the 
vesical portion of the ureter; and no mention of this particular feature 
is made by Morris. 
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Bovee, Garceau, and other operators have 
since attempted the complete removal o/ the 
ureter by the combined retroperitoneal and 
vaginal route, but their results were not suf- 
ficiently satisfactory to warrant the continu- 


ance of this combined procedure. The «iffi- 
culties met with by those who have attempted 
to remove the vesical portion of the ureter per 
vagina are hemorrhage, breaking of the ureter, 
and loss of the retracted end. 

Dr. Howard A. Kelly is credited also with 
having performed the first complete nephro- 
ureterectomy in the female through the com- 
bined lumbar and transabdominal route. In 
the second case, Kelly removed a section of 
the bladder wall with the terminal ureter. 

The history of surgery furnishes us with 
but few cases of complete removal of the 
ureter, primary or secondary, in the male or 
female. 


NEPHRO-URETERECTOMY IN THE FEMALE 


The retroperitoneal route for the removal 
of the kidney is universally adopted in both 
male and female, and its advantages are too 
obvious for discussion, but while the entire 
ureter in the male may be removed advan- 
tageously through this route, the question of 
its preference in the female is debatable. 

In the male the ureter courses to the blad- 
der without complicating relationships met in 
the female and, therefore, as will be more 
specifically noted elsewhere, the approach to 
it by the retroperitoneal route is easier and 
safer than in the female. 

Before discussing the advantages and dis- 
advantages of the methods of approach when 
performing ureterectomy, it may be of interest 
to note briefly the varied techniques which 
have been adopted when removing the entire 
ureter in the female. The early operations 
were done chiefly for the removal of the tuber- 
culous ureter and are referred to in this ar- 
ticle only because they bear upon the history 
of the complete removal of the ureter. 

Dr. Howard Kelly, who was the first to 
attempt and first to remove completely the 
ureter in male or female, adopted, as previous- 
ly stated, the combined retroperitoneal and 
vaginal routes. The objections to the vaginal 
route, for the removal of the vesical portion of 
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the ureter, were demonstrated in the applica- 
tion of this technique by Kelly, Bovee, and 
Garceau already noted. To these objections 
may be added another, i.e., that when there 
occur papillomata protruding well into the 
bladder or involving its mucosa, the limits of 
the growth are most difficult to determine 
through the vaginal approach, and as a sur- 
gical involvement of them is to be avoided, 
this form of approach constitutes an objec- 
tion. 

Not satisfied with this combination of 
routes in removing the kidney and the ureter, 
Kelly in 1901 employed both retroperitoneal 
and transperitoneal routes, in the first in- 
stance unsuccessfully, in the second success- 
fully. After freeing the kidney and upper 
ureter, the kidney was forced down into the 
pelvic region, the abdomen was then opened 
in the median line, the pelvic portion of the 
ureter freed, the round and broad ligaments 
cut down to the bladder at a right angle to 
their general direction, the uterine artery tied 
and severed, and a resection made of that 
area of the bladder wall containing the ter- 
minal portion of the ureter; the kidney and 
entire ureter with a portion of the bladder 
wall were then removed through the abdom- 
inal opening. 

The third nephro-ureterectomy technique 
was employed by Lower. This operation was 
done in two stages. Lower approached the 
kidney and upper portions of the ureter retro- 
peritoneally and 3 months after removed the 
remaining portion of the ureter with part of 
the bladder wall retroperitoneally by extend- 
ing the incision from the lower end of the old 
wound through which the kidney had been 
removed. 

The fourth technique for the removal of 
the kidney and the ureter complete is that 
presented by the author in this article. 

The first three methods present certain dif- 
ficulties and objections which interfere with 
the execution of the work and by resecting 
the bladder from behind introduce elements 
of danger with respect to both infection and 
reimplantation of the new-growth. The fourth 
is direct and eliminates all dangers except- 
ing that encountered when operating intra- 
abdominally for any form of pathology. 


THE TRANSPERITONEAL OR INTRA— 
ABDOMINAL ROUTE 

Attention was called by me, in 1903, to the 
advantages of the intra-abdominal route in 
ureteral surgery in an article describing a case 
of ureterovesical grafting. In this article I 
stated that the transperitoneal or intra-ab- 
dominal route, permits the surgeon under all 
circumstances to discover the extent of ureter- 
al injury, enables him to prepare the ureter to 
the best advantage for grafting and allows a 
selection of the most desirable point on the 
bladder wall for implantation; in fact it gives 
him the opportunity to execute his work with 
a clearness and precision afforded by no other 
route. 

In 1908 I again called the attention of the 
profession to the advantages of the trans- 
peritoneal or intra-abdominal route in an 
article advocating the removal of calculi from 
the pelvic portions of the ureter intra-abdom- 
inally in the following paragraph: “ Gynecolog- 
ical work of today is chiefly intra-abdominal. 
The knowledge of pelvic pathology, familiar- 
ity with pelvic anatomy, and perfected tech- 
nique makes the gynecologist especially fitted 
for intra-abdominal ureteral surgery. So well 
able is he now to protect the peritoneum that 
he should no longer hesitate to operate on the 
ureter within the abdominal cavity if by so 
doing he can insure an exactness not other- 
wise obtainable. Much of the work on the 
pelvic portion of the ureter has been done 
upon the female and our knowledge of ureteral 
anastomosing has been derived chiefly from 
this source. The results obtained have been 
most encouraging, yet we seldom designedly 
explore the ureter or remove, intra-abdomi- 
nally, foreign bodies from it.” 

Again in 1915 I published an article on the 
surgical treatment of the tubercular ureter in 
which I demonstrated the great advantage of 
the transperitoneal route in removing the pel- 
vic and lumbar portions of the affected ureter. 
My convictions are just as strong now regard- 
ing the advantages of this method of approach 
and I feel justified in repeating what was then 
said in this connection, i.e. that “retroperi- 
toneal surgery of the pelvic portion of the 
ureter in the female should be condemned as 
it is at best blind surgery and does not afford 
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the safeguards at our command .. . that the 
transperitoneal route permits a direct ap- 
proach and unrestricted access, and when 
pelvic complications exist, recognized or un- 
recognized, previous to operation they can 
immediately be corrected to advantage.”’ 

Of the many prominent writers who are 
strenuously opposed to the transperitoneal 
route, we find such men as Morris, Keen, 
Cheyne, Burchard, Fuger. Burchard objects 
on the ground that the ureters are difficult to 
find behind the abdominal viscera unless they 
are altered considerably by disease, and in 
the event of leakage of urine from the ureter, 
the peritoneum may become infected, and the 
position of the wound does not permit a free 
drainage. Morris is of the opinion that the 
surgeon should, under no circumstances, ap- 
proach the ureter transperitoneally. Fuger is 
of the opinion that intraperitoneal ureterec- 
tomy should be done only when access outside 
of the peritoneal cavity is possible. Since the 
arguments of Morris, Burchard, Keen, and 
others were advanced against the intra-ab- 
dominal approach, much has been learned in the 
art and science of surgery. But as the retro- 
peritoneal approach is preferred by the major- 
ity of surgeons today, we must conclude that 
the arguments advanced by Morris and others 
hold good in the minds of those who advocate 
this route. Burchard considers that great dan- 
ger is encountered in the possible leakage of 
infectious urine into the peritoneal cavity. 
Also that drainage of the wound is not possi- 
ble. These objections when applied to the 
removal of the ureter down to the bladder 
junction are not valid for the reason that, 
when the urerer is so removed transperitoneal- 
ly, the canal of the ureter is not entered ex- 
cept when the ureter is severed. When this is 
done by the technique herein described, the 
ureter is first tied above and below, then 
severed between with a knife first immersed 
in pure carbolic acid. Each cut end is then 
again cleansed with carbolic acid and alcohol, 
in the same manner that the appendix is 
handled when removing this organ. With re- 
gard to the danger of infection, there is in my 
opinion no greater danger, if as much, in re- 
moving the ureter intra-abdominally than in 
removing an unruptured appendix or pus tube; 
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in fact we are constantly dealing with intra- 
abdominal situations which have greater jos- 
sibilities of sepsis but from which we do not 
shrink; drainage through the posterior cu!-de- 
sac if deemed necessary, can always be easily 
established, as when the peritoneum is con- 
taminated through any pelvic lesion. 

McKechnie, 1912, in an article on ureteral 
surgery used practically the same argument 
in advocating the transabdominal route, as 
those advanced by me. McKechnie quotes 
Sinclair White and Densly as enthusiastic ad- 
vocates also of the intra-abdominal route. 

In spite of the successful results obtained 
by surgeons who have adopted the intra- 
abdominal route for operative work on the 
abdominal portions of the ureter in the female, 
yet, as McKechnie aptly puts it: “blind tra- 
dition still rules the realm of ureteral surgery.” 

The transperitoneal or intra-abdominal 
route, through the median abdominal inci- 
sion, necessitates the least injury to tissue, 
and lessens the liability to infection and her- 
nia. By the retroperitoneal route, there are 
encountered several important nerves, and in 
the female several blood vessels which may 
embarrass the operator in his work. By the 
transperitoneal route the ureter is approached 
directly, unless there should exist as a com- 
plication some chronic or acute adnexal or ap- 
pendiceal disease—under these circumstances 
intra-abdominal manipulation affords an op- 
portunity to meet the situation intelligently, 
but if the approach is retroperitoneal the dif- 
ficulties may become insurmountable. Because 
of the limited space afforded by the retro- 
peritoneal route, management of the vessels 
of the infundibulopelvic ligament and those 
at the base of the broad ligament is difficult — 
for the same reason it is difficult to remove 
the vesical portion of the ureter from its 
muscle bed or resect accurately the bladder 
wall with its terminal ureter and papilloma- 
tous growth. By the transperitoneal approach 
we have more than ample space in which to 
manipulate, and the broad ligament, in the 
region of the cervix, though apparently an 
obstacle, in reality is not, as a window in it 
may be made at a point immediately above 
the junction of the ureter with the bladder 
wall affording ample view and room in which 
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COMPLETE REMOVAL OF THE URETER IN THE FEMALE 
































Narne Date Operation | Route Pathology | Stages | Results 
Kelly 93 Nephro-ureterectomy | Retroperitoneal and | Tuberculosis, kidney 2 | Failure to remove completely the 
(first effort) vaginal | and ureter | vesical portion of the ureter. 
Kelly "95 Nephro-ureterectomy | Retroperitoneal and Tuberculosis, kidney I Success. 
| vagina and ureter 
Garce : ’o7 | Nephro-ureterectomy | Retroperitoneal and Tuberculosis, kidney | 1 | Vesicovaginal fistula closed in 9 
| vaginal | and ureter | | months. 
Bov ee ? Nephro-ureterectomy | Retroperitoneal and | ? r | ? 
vaginal | 
Kelly K & B1oo1 | Nephro-ureterectomy | Retro- and intraperi- | Tuberculosis, kidney | I Death. 
| | toneal | and ureter | 
Kelly 1901 Nephro-ureterectomy | Retro- and intraperi- | Tuberculosis, kidney 1 | Success. 
toneal | and ureter | 
Lower 1913 Nephro-ureterectomy | Retroperitoneal | Renal and ureteral 2 | Recurrent bladder growth. Treat- 
| neoplasms | | ed Op. 2-8 and 19 Oct. with 
| cautery in May. Growth almost 
| | disappeared. 
Bissell Mar. 1923 | Nephro-ureterectomy | Retro- and intraperi- | 1. Renal and 2 Success. Mar. 17, no evidence of 
| Nov. 1923 | | tonea | 2. ureteral } recurrent growth or neoplasm 
| _papillomata _ elsewhere. 


to work. The uterine vessels may thus be 
clearly defined and easily manipulated, sev- 
ered or left im situ, thereby lessening the danger 
with respect to hemorrhage, and for the same 
reason the dislocation and management of the 
vesical portion of the ureter is done with 
greater ease and exactness. 


CONCLUSIONS 


That implants occur from above downward 
or in the direction of the urine stream and 
never from below upward unless by continu- 
ity; therefore the urinary tract below the pri- 
mary growth is peculiarly subject to this form 
of metastasis. 

That when renal papillomata occur, the 
ureter of the affected side seems more suscep- 
tible to secondary involvement than does the 
bladder, and is usually affected prior to it. 

That implants may occur anywhere along 
the ureter but are more liable to occur when 
there is a retarded flow, as at the vesical 


orifice, or at points of injury, as when the 
ureter is severed and tied on partial removal. 

That we are not justified in concluding, 
when nephrectomy is contemplated for renal 
papillomata, that the ureter is in its entirety 
normal because its vesical orifice seems not 
involved. 

That as the ureter is susceptible to implants 
from the moment the primary growth above 
begins to throw off particles of itself, it should 
be considered a harbinger of danger, and as 
the ureter, under these circumstances, is a 
probable pathological entity, it is advisable 
to remove it in toto. 

That if the ureter is not completely removed 
at the time of nephrectomy, its remaining 
portion should be removed as soon after as 
the patient’s condition permits. 

That the best method of removing complete- 
ly the remaining portion of the ureter is by 
the combined transperitoneal and transvesical 
route herein described. 
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THE APPLICATION OF FACTS AND OPINIONS RESULTING FROM 
LABORATORY EXPERIMENTS TO THE PRACTICAL WORK OF 
CANCER CONTROL! 

By GEORGE A. SOPER, Pu.D., New York 


Managing Director, American Society for the Control of Cancer 


NHE paper before us deals with the sub- 
ject of inoculation and irritation as caus- 
ative factors in the production of can- 

cer, but the speculations to which it gives rise 
extend far beyond this horizon. Unless I am 
very much mistaken, there will be people who 
will read into Dr. Nuzum’s work a confirma- 
tion of the supposition that cancer, like diph- 
theria, is of specific bacterial origin, that the 
causative agent has been discovered and that a 
serum will soon be produced which will place 
cancer with other terrible diseases that are no 
longer to be feared by civilization. It is no 
disparagement of the paper to say that these 
speculations are vastly more important than 
the experiments upon which they rest, and I 
should be very glad if something could be 
done to head them off until the question can 
be further investigated. Such speculations 
contain a distinct element of danger, for, if 
they gain currency, they will threaten the 
foundation upon which the most hopeful 
work for the control of cancer is being carried 
on. If people get the idea that they can be 
cured by a serum, they will not be alert to 
recognize the early symptoms of cancer and 
apply immediately to capable physicians for 
the treatment which science and experience 
now show to be necessary. 

The public must understand that at the 
present time surgery and radiation in early 
cases not only afford the best hope, but the 
only hope of cure, and that this might con- 
tinue to be true even if cancer were found to 
be due to a parasite and the parasite were dis- 
covered. To isolate the microbic cause of a 
disease is not necessarily to find a curative 
serum for it, by any means. Physicians are 
familiar with this fact with reference to 
tuberculosis, for example. 

Dr. Nuzum’s paper is obviously intended 
to be a straightforward statement of fact, but 
with this fact are interwoven interpretations, 


conjectures, and opinions, which carry the 
conclusions perhaps further than the author 
intended. The language is strongly affirma- 
tive. There are few qualifying phrases. The 
experiments and the description of them are 
individual. Nobody has, apparently, checked 
up, or been asked to check up, the author’s 
technique, or his results. I was one of a party 
of three who had the privilege of visiting Dr. 
Nuzum’s laboratory some months ago and 
hearing him describe the work which he has 
done, but none of us expressed any opinion, 
or perhaps felt qualified to express any, on the 
evidence, and there is no indication in the 
paper that any criticism has been offered or 
obtained. 

It may not be amiss in discussing Dr. Nu- 
zum’s paper to be as direct as he has been, in 
view of the importance of the subject, it being 
understood that the purpose is to get at the 
heart of the matter. 

For, papers of this kind should be tested 
in every important particular. The results 
reported cannot be accepted or rejected with- 
out careful consideration. Too much hangs 
upon the question whether the author is 
right or wrong. We must realize that in the 
causation of cancer we are dealing with the 
most important medical problem of the day. 
If Dr. Nuzum is right, and we all hope that 
he is, his work deserves to be heralded as 
among the most important discoveries of all 
time. If he has fallen into any of the errors 
which beset the cancer investigator, the 
sooner we know it the better. With this 
proposition I am sure Dr. Nuzum will, him- 
self, fully agree. 

Dr. Nuzum says he brings evidence to 
“prove conclusively that repeated inocula- 
tions of a certain micrococcus isolated rvg- 
ularly from early breast cancer have produced 
genuine metastasizing carcinoma both in the 
lower animals and in man.” 


1 Presented in the symposium on Cancer, Clinical Congress of American College of Surgeons, New York, October 20-26, 1924. 
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I shall not enter into the detail of the evi- 
dence which he produces in favor of this 
assertion; but if we grant that he has done so, 
what does that prove? 

It does not prove that cancer can be caused 
by this organism alone, nor that it is frequent- 
ly produced by it under the practical condi- 
tions of every-day life. It does not indicate 
that cancer is ever so produced outside of the 

highly artificial conditions which have been 
brought about in these laboratory experi- 
ments. 

There is no proof that some other microbe 
might not have served in the experiments 
quite as well, or better. The fact that the 
author tried two other micro-organisms does 
not exclude this possibility, by any means. So 
far as the evidence goes, any one of a hundred 
might have produced the same results. 

The matter seems to come down to this: 
That cancers were, apparently, induced in 
animals and maybe in man, perhaps by 
irritation, perhaps by inoculation, or perhaps 
as the result of irritation combined with 
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inoculation. The irritation and the inocula- 
tion were of a character which has no parallel 
in the daily life of men and women. 

Given the conditions, there is nothing par- 
ticularly surprising about the results, and 
significance should not be attached to them 
beyond that which is claimed by the author. 
Let us not extend our conclusions beyond the 
scope which the author has given to his paper. 
Nowhere does he say he has found that cancer 
in human beings is produced by a bacterium, 
and by one alone, and that he has found that 
organism. Far from it. He does not say that 
cancer in mice, or in dogs, or in man, is due to 
a parasite. He does not say he thinks his 
micrococcus is often the inciting cause of 
cancer. It is of the greatest importance that 
care be taken by medical men and the general 
public to abstain from drawing any such 
inferences. 

It may be that cancer is caused by a mi- 
crobe and that Dr. Nuzum has discovered 
that organism, but his researches, as described 
in his paper, go no further than to suggest it. 
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CANCER INFECTION’ 
By ALBERT J. OCHSNER, M.D., LL.D., F.A.C.S., Cuicaco 


Surgeon-in-chief, Augustana and St. Mary’s Hospitals; Professor of Clinical Surgery, University of Illinois College of Medicine 


the present time no question so urgent 

as that of cancer infection. The subject 
deserves the attention of every physician and 
surgeon, of every institution of learning in 
which medical subjects are considered, and 
above all things it deserves the attention of 
the public and the financial support of the 
Government. 

Approximately 50,000 American soldiers 
who served in the late war died as the direct 
or indirect result of wounds and an equal 
number from influenza and other diseases. 
The United States Government has spent 
more than one billion dollars during the past 
year for the upkeep of its army and navy, 
and for pensions. It has spent an equal 
amount in interest on the debt incurred 
during the World War. Not one dollar, how- 
ever, has been spent in the investigation, the 
relief, or the prevention of human cancer in- 
fection, and yet statistics show definitely that 
there have died from this infection in this 
country during the past year a number equal 
to all the lives lost from disease and wounds 
as a result of our late war. 

Moreover, the number of lives lost in this 
country from cancer during the ten years since 
the beginning of the late war exceeds all the 
lives lost from wounds in all the wars in which 
this country has been involved since its be- 
ginning, including the War of the Revolution. 

A further study of statistics shows that out 
of every 8 women and every 12 men, 1 is 
doomed to die of cancer unless our present 
methods of prophylaxis and treatment are 
changed for the better in all civilized com- 
munities. 

The tremendous importance of this subject 
must be apparent to everyone who appreciates 
the fact that of all the people alive on this 
globe today more than one hundred million 
are doomed to die of cancer, unless some new 
plan of prophylaxis and cure is introduced. 

Statistics prove absolutely that in every 
part of the world except the Arctic regions and 
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the regions inhabited by uncivilized people 
there is an actual increase in the percentage of 
death from cancer. 

In my personal studies of the cancer prob- 
lem extending over a period of forty years, I 
have accumulated more than one thousand 
references to the various phases of this disease 
and its treatment. A very complete review 
of the entire earlier literature has been made 
in the book of Jacob Wolff (3). 

With the notable exception of a most re- 
markable book Cancer, How It Is Caused, 
How It Can Be Prevented, by J. Ellis Barker (1) 
we find that in all of this enormous literature 
there is but little reference to even an attempt 
at prophylaxis aside from the advice to elim- 
inate irritation of every form. This book 
should be read by every physician and surgeon 
and by every layman throughout the whole 
world. This work analyzes practically all 
known facts concerning the disease and comes 
to conclusions which should be considered by 
all. It does not settle the cancer question but 
it gives an abundance of food for thought 
which will go far to prepare the public mind 
for active work in the line of prophylaxis. 

The book is written by a layman who has 
analyzed in a remarkable manner a large por- 
tion of the most important cancer literature. 
To the experienced clinician many conclusions 
must, of course, lack that which only actual 
contact can supply, but the reasoning is both 
intensely interesting and instructive. 

When we add to Mr. Barker’s studies of the 
cancer literature, the results of 7 years spent 
in research by John Nuzum, to be discussed 
later, I believe that we will be on the way 
toward curbing the progress of cancer infec- 
tion in the same manner in which leprosy 
infection is now being curbed. 

Every experienced surgeon knows that can- 
cer begins as a circumscribed lesion and that 
if this lesion is completely removed before 
metastatic infection has taken place the pa- 
tient will be permanently cured. He also 
knows that in the vast majority of cases 


1 Address of retiring president, Clinical Congress of American College of Surgeons, New York, October 20, 1924. 
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metastatic infection occurs so early that the 

atient does not come under the surgeon’s 
care until this complication has taken place. 
It is plain that all of those whose lives have 
been saved by an early operation performed 
at the only time when surgical interference 
promises permanent relief, would have been 
killed by the cancer had the operation been 
postponed. 

From the nature of the disease and the fact 
that it is frequently located in a part of the 
body where it cannot be discovered sufficient- 
ly early or where its removal is not possible in 
case it can be discovered, the percentage of 
cases that can be cured by surgical operation 
must always be small. 

Up to the present time the decrease in 
deaths because of surgical operations amounts 
to very little when compared to the total 
increase in deaths from cancer. 

Enough statistics have been accumulated to 
fill a large volume, all proving upon careful 
analysis that there is an actual increase in 
deaths due to cancer in all civilized countries. 
These statistics are easily available to any 
one who is interested in the subject. The most 
important of these are contained in the splen- 
did work of Frederick L. Hoffman (6). 

As an example it may be interesting to 
analyze the statistics of the State of New 
York (3). During the year 1922, there were 
69,437 deaths in New York State from all 
causes with 5,945 from cancer, and during 
the year 1923 there were 69,440 deaths in the 
State of New York with 6,285 from cancer. 

From this we see that while there was no 
increase in the total number of deaths that 
occurred during the year of 1923 over the 
number that occurred the previous year, 
there was an increase of nearly 6 per cent of 
deaths due to cancer. 

In fact there was a decrease of 337 deaths 
during the latter year from all other causes 
(0.5 per cent of the total number) while there 
was an increase of 340 deaths due to cancer 
(6 per cent of the total number). 

It is also interesting to note that while in 
1922 there were 934 more deaths due to 
cancer than to tuberculosis in the state of 
New York, this number had increased to 
1,337 for the year 1923, because there had 


been a decrease in the number of deaths from 
tuberculosis and an increase from cancer. 

Similar statistics are available from all civil- 
ized countries. In some instances the per- 
centage of increase is less, in others greater, 
but in practically every instance there is an 
actual increase. 

Jessen (7) gives statistics showing that in 
Basel, a city in Switzerland, the death rate 
from general causes fell 50 per cent during 
the half century from 1870 to 1919 inclusive, 
while during this period the death rate from 
cancer increased 200 per cent. 

It is to be borne in mind that the Swiss 
statistics have been accurate during this en- 
tire period. 

The only parts of the world in which there 
seems to have been no increase are the Arctic 
regions, the Hinterland of Africa (8), and the 
homes of other aborigines. 

Should the present increase continue, in 
another century the mortality of cancer will 
equal that of all other diseases combined. 

Not many years ago the death rate from 
tuberculosis exceeded that from cancer, and 
there was an increase in deaths from both 
diseases. With the discovery of the tubercle 
bacillus, however, and the subsequent prophy- 
laxis the mortality in tuberculosis has de- 
creased rapidly while that of cancer has con- 
stantly increased. 

At the present time a case of leprosy is 
practically never seen in this country or in 
Europe, while in the middle ages this disease 
was as common as tuberculosis and cancer in 
European countries where it is reported that 
there were 19,000 leproseries or homes for the 
housing of lepers at one time. 

Norway for instance was full of lepers less 
than a century ago, so that hundreds of these 
unfortunates could be seen daily in the streets 
of Norwegian cities and villages. Now the 
country is almost entirely free of this disease 
since G. A. Hansen (5) in 1879 demonstrated 
that leprosy was caused by a bacillus which 
was transmitted from the diseased to the 
healthy by long continued intimate contact 
or possibly by the aid of insects. 

I am convinced that cancer will have the 
same fate when once its parasitic nature has 
been established and accepted and when 
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prophylactic measures based upon this knowl- 
edge can be carried out. 

It seems likely that a study of the habits 
of the micrococcus isolated by Nuzum (8) will 
have the same effect upon control of cancer 
that Hansen’s discovery of the bacillus of 
leprosy has had upon control of that disease. 

At the present time it seems most important 
to have the etiology studied from every angle. 
A most important factor in connection with 
this study is an absolutely open mind. 

Every scientific investigation has been ham- 
pered and in many instances made impossible 
by the stupidity of men with acknowledged 
scientific standing, because they have con- 
cluded that no one could do that which they 
had attempted unsuccessfully; in other words, 
they had considered their negative results as 
final. In most cases their failures have been 
due to faulty judgment, faulty technique, or 
lack of intuition. 

In scientific investigation, negative evi- 
dence has little ultimate value, because the 
omission of a single element in the consid- 
eration which results in a negative conclusion 
makes the negative conclusion absolutely 
worthless. We have an endless number of 


examples to prove this rule, and for this 


reason all negative evidence should be dis- 
regarded in cancer research. I refer especially 
to the negative results in the search for patho- 
genic micro-organisms. In order to be efficient 
the research worker in this field must not only 
inform himself fully of the known facts, but 
he must study every supposed known fact 
critically before making it a basis upon which 
to build his own conclusions. The fact that 
thousands of times it had been proved that 
human beings could not fly was no longer of 
value after the Wright brothers had demon- 
strated a single flight. 

The enormous array of evidence proving 
that tuberculosis was not contagious was of 
no value as soon as the tubercle bacillus was 
discovered and its habits established by Koch. 
And so we could go through the entire field 
of medicine and surgery and discover every- 
where the worthlessness of negative evidence. 

A few years ago it was estimated that of 
some 165 distinct clinical disease entities, no 
less than 75 per cent has been proved to be 
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due to different bacterial infections. Since 
this estimate was compiled no less than 7 of 
the remaining number have been proved con- 
clusively to be caused by certain specific bac- 
teria. It is appalling to what an enormous 
extent parasitism is responsible for the various 
ailments which afflict mankind. 

There are still some who deny the existence 
of microbes and others who deny any causal 
relationship of bacteria to disease. But to the 
professional man of experience with an open 
mind the specific germ theory of cancer must 
at least demand careful consideration. 

After the truth has once been discovered it 
is relatively a simple matter for any person 
with ordinary intelligence to confirm the 
truth, but the original discoverers of the 
truth, the men and women with scientific 
intuition must always be few. It is for this 
reason that it is so important for many in- 
vestigators to search for the actual cause of 
cancer, because there may be among them a 
Pasteur or a Koch, a Jenner or a Hansen. 

Iam convinced that John Nuzum’s research 
in connection with the study of cancer in a 
short time will be recognized as being on a 
par with the discoveries made in tuberculosis, 
smallpox, and leprosy. 

The invariable presence of his micrococcus 
in cancer in man and in lower animals, the 
fact that typical metastasizing cancer has 
been produced in lower animals and in man 
by inoculation with pure cultures of this 
micrococcus, and the fact that pure cultures 
of the same micrococcus obtained from these 
cancers thus produced have again produced 
typical cancers in other animals under proper 
condition, convince me that Nuzum’s micro- 
coccus is in fact the ultimate cause of cancer. 

All other known facts seem to point to this 
micrococcus as the ultimate cause. 

The observations of Febiger (4) showing 
the relation between the ingestion of certain 
worms in mice and rats and the fact that the 
ingestion of similar worms in the laboratory 
of Maud Slye (10) did not result in the pro- 
duction of cancer would indicate that in the 
former case these worms were infected with 
Nuzum’s micrococcus while in the latter case 
they were free from this infection, precisely as 
infected anopheles mosquitoes may bite hu- 
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man beings in one vicinity and cause malaria 
while in another vicinity the same species, 
uninfected, are perfectly harmless. 

Again the fact that rats may eat cock- 
roaches obtained from one source ad libitum 
without developing stomach cancer while they 
regularly develop this disease upon consum- 
ing cockroaches from another source would 
indicate that the former cockroaches were 
free from infection with Nuzum’s micrococ- 
cus while the latter were not. 

Again the fact that the Japanese, the Swiss, 
the Danes, the Dutch, and other people who 
consume large quantities of uncooked vege- 
tables grown in soil fertilized with human and 
animal excrement show a high percentage of 
stomach and intestinal cancer while people in 
India who eat only cooked food and inhabit- 
ants of tropical and Arctic regions where food 
is not so contaminated are practically entirely 
free from cancer of the stomach and intestinal 
tract would indicate that in the former case 
the excrement contained in the food carried 
with it the micrococcus of Nuzum while the 
food in the Arctic region and that eaten by 
uncivilized people in the tropics does not 
contain these micro-organisms and that they 
were destroyed by cooking in India. 

It is interesting also that Army surgeons in 
the Indian Army for many years in the past 
report that the native soldiers are free from 
stomach cancers but the English soldiers who 
eat the same manure infected food in India 
that they eat at home are not free from 
stomach cancer. 

A notable example pointing toward the 
infectiousness of cancer is reported by Behla 
from his observations in the town of Luckau 
in Bavaria during the years 1875 to 1898. The 
town of Luckau has 3,000 inhabitants in its 
central portion. On the east is a subdivision 
called Kalau with 1,000 inhabitants and on 
the west is a subdivision called Sando with 
1.000 inhabitants. The percentage of deaths 
in Kalau from cancer, based on the entire 
number of deaths, was over 11 per cent; while 
in the entire town comprising the three sec- 
tions it was less than 4 per cent. 

Sando was nearly free from cancer deaths. 
The people are farmers in the three sections 
and their habits are identical. 
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The land of Sando is dry and sandy, that 
of Kalau is moist, and Luckau lies between 
these two portions and had fewer cases of 
cancer than the low-lying Kalau but was not 
as free as Sando. A ditch into which the 
water drains from the higher land encircles 
the town of Kalau and all the gardens are 
watered from this ditch, and the inhabitants 
in this portion of the town wash their vege- 
tables in the water of this ditch and many of 
these vegetables are eaten raw. It seems 
clear that the cancer infection must have 
come from the sewage collected in this ditch. 
In this instance only the “manure eaters” 
were the victims of cancer. 

Again the fact that the Japanese are almost 
free from cancer of the skin while the opposite 
is true of people in many parts of India 
would indicate that by daily bathing in hot 
water the Japanese free their skin of the 
Nuzum micrococcus while the people of India 
because of their extremely filthy skin suffer 
from skin cancer because the Nuzum micro- 
coccus has an excellent field for its activity. 
And so we can analyze every known fact con- 
nected with the development of cancer, and 
the fact can be explained by the presence of 
Nuzum’s micrococcus. 

The mouse breeding experiments of Maud 
Slye (10) serve admirably to confirm Nuzum’s 
observations. She has made the important 
observation that skin cancer in mice frequent- 
ly arises in open wounds due to trauma re- 
sulting from fighting. The wounds provide 
excellent opportunity for the entrance of the 
cancer parasite in susceptible animals. 

In experiments for cancer when an open sore 
is maintained for a long time the micrococcus 
can easily enter. The observation that this 
form of cancer can be produced in a shorter 
time in cases in which the skin has been re- 
peatedly scarified for a number of days before 
the application of tar was begun would further 
confirm the infection theory. 

Some of the characteristics of this parasite 
fit into our knowledge of cancer. This para- 
site produces lactic acid and thrives in an acid 
culture medium. It has long been known that 
in advanced cancer of the stomach lactic acid 
is present. It has also been found that can- 
cerous tissue elsewhere contains lactic acid. 
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It has long been observed that cancer is 
common on the proximal side of the pylorus 
and on the distal side of the ilecowcal valve 
while it rarely occurs between these two 
sphincters. 

The contents of the alimentary canal are 
acid in the stomach and in the colon and 
alkaline between these organs. The inability 
of Nuzum’s micrococcus to thrive in the al- 
kaline small intestine and its ready growth in 
the acid medium of the stomach and large 
intestine again corresponds admirably with 
our clinical knowledge. 

Moreover, it has been found that although 
Nuzum’s micrococcus grows freely in abdom- 
inal ascitic fluid, it will not grow if a little bile 
is added to this fluid. May this not explain 
why the liver, which acts as a filter for all the 
blood of the body is comparatively so rarely 
the seat of cancer? 

The fact that it requires repeated inocula- 
tions of the micrococcus over a considerable 
period of time to produce a relatively large 
number of cancers in mice of non-cancerous 
strains is entirely analogous to the latent time 
element in the experimental tar cancers of 
these animals. 

Nuzum has been able to produce 21 per 
cent of genuine carcinomata in his series of 
mice inoculated with pure broth cultures of 
the micrococcus isolated from human breast 
cancer. Here there is no possibility of carry- 
ing over any cancer cells in the cultures be- 
cause human cells could not survive in the 
lower animals. Moreover in the great major- 
ity of his animals extensive lung, liver, and 
gland metastases were found. 

Perhaps the most important fact brought 
out by his work is the observation that 
none of the control series of fifty mice in- 
oculated in exactly the same manner, but with 
cultures of ordinary bacteria, developed can- 
cers. This points most strongly toward the 
specificity of the micrococcus and its selective 
affinity for the epithelial cells. 

Finally the fact that Nuzum has been able 
to produce genuine metastasizing carcinomata 
in both the lower animals and in man by re- 
peated inoculations with his micrococcus 
proves conclusively that this micrococcus pres- 
ent so constantly in human breast cancer 


tissue, is actually endowed with the specific 
power of exciting normal epithelial cells to 
neoplastic growth. 

Every theory attempting to explain the 
cause of cancer, except the theory of a living 
organism, is a repetition of the theories ad- 
vanced before the days of Pasteur in connec- 
tion with every one of the diseases now known 
to be due to the action of micro-organisms. 

It seems perfectly clear that most, if not all, 
of the elements of these theories have some 
relation to the etiology of cancer, because they 
all represent some form of irritation, but not 
one of them is constant; consequently, it is 
possible for cancer to occur in the absence of 
any one of them. In case the preliminary ir- 
ritation is due to a mechanical cause, then the 
chemical, thermal, and radial causes need not 
be present, and this is true of each one of the 
other forms of irritation. 

The same is true regarding heredity. How- 
ever, according to the many excellent pa- 
pers of Maud Slye (11) and others, there seems 
to be a definite relation between heredity and 
cancer, especially as regards the selection of 
certain organs, which would indicate that 
certain animals are especially liable to infec- 
tion and that certain organs in these animals 
serve as an especially favorable medium for 
this infection. The enormous number of can- 
cer mice in this collection must make a veri- 
table mouse cancer village, which would make 
contagion and infection most liable. 

Since the early experiments of Wehr (12) 
in Lemberg in 1888, Hanan in Zurich in 1889, 
and later those of Jensen and of Yamagiwa 
and Ichikawa (14), cancer has been grown 
artificially in animals in which it is known not 
to occur spontaneously, as in the rabbit. 

Again, the same species of animals which 
in the wild state never develop cancer will 
contract the disease when they come to live 
with human beings in the domestic state. The 
same is true of aborigines (9). W. Renner 
shows that the African natives in the Hinter- 
land are entirely free from cancer, but when 
they come to live in the civilized community 
at Sierra Leone, 2.6 per cent of all deaths in 
the same people are due to cancer. 

Again, the more closely domestic animals 
are associated with man, the more frequently 
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do they develop cancer. So the dog is the 
animal most commonly subject to cancer, 
with the possible exception of the barn-yard 
fowl, which is said by men engaged in buying 
chickens and dressing them for the market, 
to suffer to a very marked extent from cancer. 
Hens are notorious manure eaters, and are 
consequently very liable to infection. The 
fact brought out by Nuzum that the micro- 
coccus which he has described is the only con- 
stant factor in cancer of man and animals 
seems to me to be the most important fact 
relating to the etiology, aside from the addi- 
tional fact demonstrated by him that metas- 
tasizing cancer can be produced by the 
inoculation of man and of healthy animals 
with pure cultures of this organism, and the 
finding of the identical organism in cancer 
produced in this manner. 

The statement laid down in Brand’s (2) 
remarkable book, “If any alleged cause en- 
tirely fails in any one case, then that cause 
cannot be the true and exclusive one” applies 
in this instance. The only three factors that 
seem to be constant in the development of 
cancer are (1) irritation of some form, (2) 
absence of an alkaline medium, and (3) the 
presence of Nuzum’s micrococcus. 


CONCLUSIONS 


1. In the beginning cancer always appears 
as a circumscribed growth. 

2. While in this stage it positively can be 
cured permanently if a sufficient amount of 
the surrounding tissue is taken out to insure 
the total removal of the cancer. 

3. At first the cancer increases by invading 
the surrounding tissues. 

4. Later metastases are formed by the 
transportation of infected cells from the origin- 
al growth to distant parts of the body through 
the lymph channels or the blood vessels. 

5. For a time these infected cells may be 
interrupted in their journey by intervening 
lymph nodes. 

6. The removal of the original growth to- 
gether with all of the infected lymph nodes 
may still result in a permanent cure. 

7. This can be accomplished with greater 
certainty if the removal is carried out with 
the cautery instead of the knife because the 


cautery will destroy in its course any cells 
which may contain cancer infection. 

8. If the growth is removed with the knife, 
and the incision is not made far beyond the 
infected area, the cancer is likely to spread 
rapidly, because lymph spaces will be opened 
through which the infection will be carried 
beyond the reach of a future operation. 

g. For the same reason, portions for mi- 
croscopic examination should always be re- 
moved with the cautery before operation. 

10. In case the cancer has been permitted 
to grow for too long a time, or has been in- 
completely removed at the primary opera- 
tion, so that it cannot be entirely removed, 
there is but little hope for a permanent cure, 
but a case can occasionally still be saved by 
the careful use of radium or X-ray under the 
direction of an expert. 

11. Thousands of lives which are now lost 
could be saved if the growth was immediately 
removed when first discovered. 

12. This must become the common knowl- 
edge of all physicians and laymen. 

13. The incidence of cancer is greatest in 
persons above middle age. 

14. It is practically confined to persons 
living in civilized communities. 

15. Uncivilized people, who have been free 
from cancer, soon become infected when they 
come to live in civilized communities. 

16. Domestic animals living in civilized 
communities also become infected with can- 
cer; wild animals are free. 

17. Cancer develops in areas subjected for 
a long time to irritation which may be me- 
chanical, thermal, chemical, or radial. 

18. Cancer rarely occurs in skin covered 
by clothing. 

19. Filth applied either externally or in- 
ternally influences the occurrence. 

20. Clean skins are rarely the seat of can- 
cer, as shown in the case of Japanese, who 
take daily hot baths. 

21. Filthy skins are likely to become the 
seat of cancer in the presence of the necessary 
local irritation as is shown in the fact that 
cancer develops at the seat of Kangra burns. 

22. Persons eating vegetables grown in 
soil fertilized with human excrement suffer 
largely from cancer of the stomach and colon. 
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23. There is little, if any cancer among 
uncivilized peoples. 

24. The natives of the tropics and the 
Arctic regions are equally free from cancer. 

25. These two classes live on food not con- 
taminated with manure or human excrement. 
In the tropics natives live largely on vegeta- 
bles, in Arctic regions, on animal diet. 

26. Cancer of the mouth occurs as a rule 
in the presence of filthy, decayed teeth with 
ragged edges. It is much more common in 
men than in women. 

27. Cancer of the lip, though common in 
men, rarely occurs in women. 

28. The actual cause of cancer has not been 
established to the satisfaction of all who are 
entitled to an opinion. 

29. Heredity seems to have a definite rela- 
tion to the development of cancer in that it 
at least provides a predisposition or lack of 
immunity. 

30. What seems to be heredity may be that 
the members of the same family have been 
exposed to the same type of irritation and the 
same sources of infection. 

31. Cancer in plants has been proved to be 
due to the bacillus tumefaciens by Erwin F. 
Smith of the United States Laboratory of 
Plant Pathology. 

32. John Nuzum has isolated a filtrable 
micrococcus from many cancers in man and 
in animals. 

33. Healthy animals inoculated with pure 
cultures of this micrococcus have developed 
typical cancer and have died after the devel- 
opment of typical metastatic growths. 

34. The same micrococcus has been isolated 
from the cancer produced artificially. 

35. Ina patient suffering from a hopelessly 
inoperable cancer, repeated subcutaneous 
injections in a distant part of the body of 
pure cultures of this micrococcus produced a 
typical cancer. 

36. While Nuzum was able to produce 
typical metastasizing cancer in 21 per cent of 
the mice repeatedly injected with pure cul- 
tures of his micrococcus obtained from human 
breast cancer, not a single one of the 50 mice 
used for control from the same strain devel- 


oped cancer after inoculation in exactly the 
same manner with ordinary bacteria. 

37. The fact that Nuzum has been able to 
produce metastasizing cancers in lower ani- 
mals and in man by repeated inoculations 
with his micrococcus proves conclusively to 
my mind that this parasite so constantly 
present in human breast cancer possesses the 
specific power of exciting normal epithelial 
cells to malignant neoplastic growth. 

38. The United States Government should 
provide means for the study of cancer to the 
same or to a greater extent than that provided 
for the study of diseases of domestic animals 
and plants. 
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to the ancients, it may not be amiss to 

remind you that the greatest problem 
confronting the medical profession today lies 
in the solution of the cause of cancer. It exists 
throughout the entire world, is apparently in- 
creasing with advancing civilization, and reaps 
an annual toll of approximately 100,000 in the 
United States alone. Countless volumes have 
been written on the subject while investiga- 
tors throughout the laboratories and clinics 
of the world have devoted their lives to a 
study of this great plague. 

In brief, cancer investigation may be 
divided into three important periods: first, 
because of its logical importance, the period 
of search for the cancer parasite; second, the 
period of study of the transplantable cancers 
of the lower animals; and more recently, the 
period of experimental tar cancer production 
in rabbits and mice. Each period of study has 
brought forth new and important facts. Per- 
haps the most definite and even the most im- 
portant of these observations from an etio- 
logical standpoint is the general recognition 
of the essential long continued period of 
chronic irritation, so frequently bacterial in 
nature, which precedes the onset of malig- 
nancy. I refer to the precancerous lesion and 
to that certain preparatory time element 
which must always supervene before the nor- 
mal cells become endowed with the power of 
lawless proliferation—essential for the devel- 
opment of both spontaneous and experimen- 
tal neoplasms in man and the lower animals. 

In this paper I propose to focus attention 
on the parasitic cause of cancer and shall 
bring evidence to prove conclusively that 
repeated inoculations of a certain micrococcus 
isolated regularly from early human breast 
cancer have produced genuine metastasizing 
carcinoma in the dog, and primary cancer in 


\ LTHOUGH the disease was well known 


man. This study was begun in 1918 and has 
been carried on for the past 6 years when 
time and materials permitted. In the August 
number of SURGERY, GYNECOLOGY AND OB- 
STETRICS, 1921, I (5) first reported the results 
of my study of a transplantable carcinoma 
of the white mouse. By employing the partial 
anaerobic tissue ascitic fluid culture media, 
I was able to isolate with great regularity the 
same minute gram positive micrococcus. Its 
cultural and morphological characteristics 
were fully described in this paper. In three 
instances a single injection of a pure culture 
of this micro-organism into white mice pro- 
duced typical, rapidly growing, alveolar car- 
cinomata which did not differ essentially 
from the original spontaneous tumor. Each 
of these three tumors were transplantable 
into other normal mice. These experiments 
were conducted under conditions designed 
to prevent the carrying over of living tumor 
cells. More recently the same micrococcus 
has been isolated in pure culture from 38 
of 41 early human breast cancers, from me- 
tastases in the axillary glands, and repeat- 
edly from metastatic growths disseminated 
throughout the body. An unlimited amount 
of early breast cancer material has been 
available for study at the Surgical Clinic of 
the Augustana Hospital. 


METHOD OF CULTIVATION OF THE 
MICROCOCCUS 


The entire breast and axillary glands re- 
moved by radical amputation are placed in 
a sterile container and sent at once to the 
laboratory. Only early human breast carci- 
noma has been utilized. The pectoralis mus- 
cles are seared with a hot spatula and the 
tumor nodules removed from behind, care 
being taken to avoid the overlying skin. 
Small blocks of cancer tissue or enlarged 


‘Presented in the symposium on “‘Cancer’’ before Clinical Congress of American College of Surgeons, New York, October 20-26, 1924. 
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axillary glands are crushed and emulsified in 
tall tubes of dextrose ascitic broth overlaid 
with sterile paraffin oil or solid petrolatum to 
effect partial anaerobic conditions. In many 
instances tubes of dextrose broth overlaid 
with paraffin oil without the ascitic fluid or 
kidney tissue were inoculated with the emul- 
sion of cancer tissue. Control tubes of dex- 
trose broth are always incubated along with 
the inoculated tubes. Several hundred culti- 
vation experiments have proved that an 
original growth of the micrococcus has never 
been obtained on solid media. Once the 
organism is isolated in dextrose broth with or 
without ascitic fluid, it multiplies in subcul- 
ture generations with increasing case after 
previous adaptation to artificial cultivation. 


CULTURAL AND MORPHOLOGICAL 
CHARACTERISTICS 


The peculiar micro-organism isolated so 
constantly from human breast cancer is 
identical in its cultural and morphological 
features with the organism previously iso- 
lated from the transplantable cancer of the 
mouse. It exhibits the following growth char- 
acteristics. Commonly at the expiration of 
48 to 72 hours’ incubation, a distinct, grayish- 
white, opalescent halo appears about the 
carcinoma tissue at the bottom of the tubes 
of ascitic dextrose broth. Gentle agitation 
of the tube increases the degree of turbidity. 
Control tubes routinely incubated with the 
cultures remain brilliantly clear. After sev- 
eral weeks of incubation, a granular or floc- 
culent precipitate forms. In old cultures the 
upper column of fluid often becomes clear. 

Subcultures are made by transferring from 
0.3 to 0.5 cubic centimeters of the original 
culture pipetted from the bottom of the tube 
in close proximity to the tissue fragments 
into the next series of tubes. The initial 
changes in subculture generations are always 
more marked and the turbidity in the tissue 
zone exhibits a distinct tendency to rapid 
diffusion upward rendering the clear media 
turbid. This is but the expression of a gradual 
accommodation of the micrococcus to culti- 
vation under artificial conditions. 

Pure cultures of the minute micrococcus 
obtained so constantly from both mouse and 


human breast cancer present uniform mor- 
phological and cultural characteristics. In 
initial cultures in the tissue ascitic fluid, the 
small forms always predominate although a 
considerable variation in size may exist in the 
same culture tube. The larger bodies repre- 
sent degeneration or involution forms so fre- 
quently present in old cultures. Stained 
smears from the bottom of the test tube after 
5 to 7 days’ incubation under partial anaero- 
biosis reveal many definite minute coccal and 
ovoid bodies arranged in pairs chiefly but 
also in short chains and clumps. The organism 
stains best by Gram’s method or the Giemsa 
stain. It is non-motile and not encapsulated. 
In young cultures the minute forms are Gram 
positive, retaining the gentian violet dye. 
Other stains such as Loeffler’s alkaline methy- 
lene blue, carbol gentian violet, or carbol 
fuchsin, all stain the organism without giv- 
ing a sharp differentiation due largely to the 
intensive staining of the surrounding field. 
The minute coccal bodies apparently develop 
within the carcinoma cells. Films prepared 
from the lower level of the tubes after pre- 
vious maceration of the cancer tissue reveal 
numerous pairs and single bodies within the 
cancer cells—often from 5 to 20 minute Gram 
positive organisms appearing within an iso- 
lated nest of carcinoma cells. 

When stained by Giemsa solution the 
micro-organism appears considerably smaller 
than with the Gram stain. The purplish 
bodies vary in size depending on the age of 
the culture and the constituents of the media. 
Minute bodies averaging 0.1 to 0.3 of a 
micron in diameter predominate in early 
cultures. The micrococcus is extremely 
pleomorphic. In older cultures or in tubes of 
dextrose broth the smaller forms predominate. 
The relative variation in size of the coccal 
bodies depends entirely on the cultural 
media employed and the varying degree of 
oxygen tension. Certain it is that subcultiva- 
tion under partial anaerobiosis always effects 
a gradual diminution in the size of the micro- 
coccus until in older cultures the organisms 
retain the Gram stain with varying intensity. 

Although in our experience an_ initial 
growth of the organism has never been 
obtained on solid media, it is readily sub- 
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Fig. 1. Fig. 2. Fig. 3. 
Fig. 1. The micrococcus isolated from early human lations of the micrococcus isolated from human breast 

breast cancer. cancer. 

Fig. 2. Early precancerous epithelial hyperplasia of skin Fig. 3. Precancerous ulcer of the skin of the mouse at the 


of mouse’s back. This condition followed repeated inocu- 


cultured from tubes of dextrose broth onto 
solid media with free access of oxygen. It 
grows well in media composed of three parts 
of ascitic fluid plus one part of 2 per cent 
nutrient agar. Minute grayish colonies ap- 
pear after 3 to 5 days’ incubation disseminated 
throughout the media. 

Subcultures on standard human_ blood- 
agar plates appear as grayish-white, pinpoint- 
sized colonies. Streak cultures on this media 
exhibit an elevated, luxuriant, grayish-white 
growth. After 24 to 72 hours’ incubation a 
definite wide zone of innabe sis is frequently 
established along the line of growth. 

The micrococcus under discussion has now 
been isolated in pure culture from 38 out 
of 41 early human breast carcinomata all 
proved by microscopic sections. It has been 
recovered from the metastases in the axillary 
glands 13 times, from the ascitic fluid in a 
generalized carcinomatosis of the peritoneum, 
and from more than a hundred individual 
mice bearing transplantable Crocker Fund 
Carcinoma No. 11. From one patient ad- 
mitted with recurrent breast cancer, the 
mic rococcus was isolated on 6 different occa- 
sions from recurrent skin carcinoma nodules 
excised under local anesthesia as well as from 


site of repeated inoculations. 


the lung metastases and secondary lymphatic 
deposits found at autopsy. 

Subcultures inoculated in sugar broth do 
not ferment dextrose, laevulose, or mannite. 
Salacin, raffinose, lactose, and saccharose were 
fermented indifferently. The organism grows 
readily in litmus milk. Stab inoculations of 
gelatin incubated at room temperature for 2 
weeks gave slight fluidification at the top of 
some tubes but in no instance did complete 
liquefaction ensue. Dextrose broth is a most 
favorable cultural media both for primary 
and subculture inoculations. A luxuriant 
growth develops with turbidity of the broth 
and the formation of a granular precipitate 
sedimenting to the bottom of the tube. 

In the tissue ascitic fluid media under 
paraffin oil, the minute forms are filtrable. 
These filtrable forms also predominate in 
dextrose broth cultures 2 to 3 weeks old. 
They pass through Mandler and Berkefeld 
V filters tested simultaneously against bacillus 
prodigiosus. The clear filtrate inoculated 
into the tissue ascitic fluid media overlaid 
with paraffin oil has yielded a pure growth 
of the minute organism after 5 to 8 days’ 
incubation. It has been established beyond 
doubt that the smaller and larger forms of 
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Fig. 4. Fig. 5. Fig. 6. 


Fig. 4. Tumor nodules in the lungs of the mouse inoculated with the micrococcus. 
Fig. 5. Lungs of mouse 7 months after inoculations were begun. 
Fig. 6. Tumor nodules in the spleen of mouse receiving repeated inoculations of 


the micrococcus from human cancer. 


this organism are but variations of the same 
micrococcus due to the different cultural 
media employed and the gradient oxygen 
tension present. 


EXPERIMENTAL INOCULATION OF MICE 


Before recording the results of the produc- 
tion of tumor nodules in the lungs, liver, 
spleen, and kidneys of mice receiving repeated 
inoculations of the micro-organism isolated 
from human breast cancer, it appears ad- 
visable to review briefly the work on ex- 
perimental tar cancer in mice. 

The successful production of tar cancers in 
mice grew out of the well-known clinical 
observation that cancer is prone to develop 
on special types of irritation due to prolonged 
contact with tar or soot (Tar-workers’ can- 
cer—Chimney-sweeps’ cancer). 

In 1918 Yamagiwa and Ichikawa (8) 
reported the results of prolonged application 
of tar to the rabbit’s ear. Papillomatous and 
ulcerative lesions of the skin were produced 
and termed by them folliculo-epitheliomata 
or hair follicle cancroids. Metastases in the 
lymph glands occurred in 3 animals. 

Tsutsui (7), a pupil of Yamagiwa, em- 
ployed mice as more susceptible animals for 
experimental tar cancer. He used 259 mice in 
7 experiments. One-hundred and ninety-two 
animals died before the one-hundredth day. 
Of the 67 mice surviving more than too days 
of painting, 16 developed carcinomata and 


1 a sarcoma. Lung metastases developed in 
2 animals. Fibiger and Bang (3) have re- 
corded similar results confirmatory of the 
preceding which leave no doubt that cancer 
will develop in a certain number of coal-tar 
painted mice provided the irritant is con- 
tinued a sufficiently long time. 

Murray and Woglam (4) have confirmed 
these results in a most careful and admirable 
manner. A series of 190 mice, 3 to 6 months 
of age, were painted with coal tar for long 
periods of time after removal of the hair of 
the back by 1o per cent barium sulphide 
paste. Many of their animals died early of 
intercurrent disease. Twenty-three mice de- 
veloped cancers of the structure of poly- 
morphic squamous cell carcinomata with 
slightly developed keratinization. Three tu- 
mors were transplanted into normal mice. 

Deelman (2) has made the important 
observation that the association of another 
sort of trauma with tarring results in a 
shortening of the long time necessary to pro- 
duce cancer. He scarified the dorsal surface 
of his mice immediately before tarring on 
alternate days for a week and then tarred 
without scarification thrice weekly for one 
month only, a total of but 13 applications of 
coal tar. Papillomata going on to malignancy 
appeared within 5 to 8 weeks, a fourth of the 
time necessary without scarification. 

Finally, Block and Dreifuss (1) have shown 
that repeated paintings with a definite fra-- 
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Fig. 7. Cancer of dog’s breast 5 months after starting 
inoculations. Injections of the micrococcus isolated from 
human breast cancer were made. 


tion of coal tar produced by distillation 
yielded excellent results. With such a dis- 
tillate they have produced malignant can- 
cers within 4 months’ time. Metastases were 
observed in the lymph glands and in 30 to 
4o per cent of the animals’ lungs. 

Erwin Smith (6 and g) has summed up the 
results of experimental tar cancer work in a 
most admirable manner. He says: 


The tar treatments involve a long-continued open 
wound subject to and inviting all sorts of infections, 
so that if there were a cancer parasite in the environ- 
ment of any of these animals. . . it would be more 
or less certain to find lodgment and a very favorable 
nidus in these irritated raw places. The general 
impression one gets from the tar cancer experiments, 
so far detailed, is that it requires great labor and 
patience to produce positive results, and these 
results, which cannot be denied but may be inter- 
preted in different ways, are fewer and less striking 
than one might expect if the tar itself is their sole 
cause. . . . What is this inciting cause to a dis- 
ordered growth? In some cases it seems to be an 
X-ray burn, the long-continued action of soot, of 
coal tar, of paraffin, of arsenic, the excretion of cer- 
tain worms, etc. These are the irritants. It is not 
yet established that they are the actual cause. 
Moreover, when all is admitted, these are rare 
causes. Heredity plays its part but only in pre- 
paring a suitable soil through the weakening of some 
of the protective forces of the body and not as the 
direct cause of cancer any more than it is of tuber- 
culosis. Mouse breeding experiments as ordinarily 
performed do not determine the cause of cancer. 

The crowngall organism acts to produce a tumor 
not mechanically but through its excretions. .. . 
I must still believe that the bulk of evidence we 
now have points to microparasites as the probable 


cause of sarcomata and carcinomata. Very curious 
and instructive is the fact that many coal-tar paint- 
ings . . . do not end in cancers, and in those which 


do, it is not the whole stimulated region that be- 


Fig. 8. Beginning superficial ulceration of skin over 
primary tumor of dog’s breast. Six months after human 
culture inoculation. 


comes cancerous, but only tiny scattered areas which 
begin to behave differently exactly as if they had 
become infected. 


INOCULATION OF MICE WITH THE MICRO- 
COCCUS FROM HUMAN BREAST CANCER 


For this experiment a group of 124 white 
mice, 3 to 6 months of age, of non-cancerous 
strain, were all obtained from the same dealer. 
The animals were divided into three lots, and 
were inoculated as follows: 


Series A. Thirty-four mice all received prelimi- 
nary scarification of the skin of the back over a small 
area, I centimeter wide near the tail, 3 times during 
the period of a week (Deelman method) after pre- 
vious removal of the hair by the application of 10 
per cent barium sulphide solution. Inoculations of 
the micrococcus were begun February 1 and con- 
tinued to June 30, 1924, a total of 35 to 62 inocula- 
tions rubbed into the skin and given in minute 
doses intracutaneously and into the ulcer edges. 

Series B. Forty mice received inoculations thrice 
weekly over a small area of the skin of the back near 
the tail after removal of the hair by the application 
of barium sulphide solution. No previous scarifica- 
tion. Inoculations of broth culture of the organism 
grown under paraffin oil were made by rubbing into 
the skin and injecting intracutaneously and sub- 
cutaneously 3 times a week. 


CONTROLS 

Series C. Fifty normal white mice of the same 
age and stock as above received a preliminary treat- 
ment with 10 per cent barium sulphide solution to 
remove the hair over a small area 1 centimeter wide 
near the tail on the animals’ backs. Inoculations of 
a culture of streptococcus pyogenes and staphylo- 
coccus albus were made 3 times a week from April 
1 to August 25, 1924, when the last mouse died. 
Minute doses of the culture were rubbed into the 
skin and injected intracutaneously and subcuta- 
neously. Autopsies were performed on all but a few 








Fig. 9. Chronic cystic and glandular mastitis in dog’s 
breast. By regulating the dosage and interval, it was pos- 
sible to produce a chronic interstitial and glandular cystic 
mastitis in practically all instances. 
animals eaten in the cages. Many of these mice 
died of septicemia and intercurrent diseases. Sev- 
eral exhibited localized metastatic abscesses. Two 
mice developed a localized perinephritic abscess. 
No carcinomata developed in any of this series of 50 
mice receiving repealed inoculations with cultures of 
ordinary pyogenic cocci over a_ period of nearly 5 
months! 


GROSS AND MICROSCOPIC LESIONS 


Repeated inoculations of the micrococcus 
regularly provoke an intense proliferation of 
epithelial cells. As determined by micro- 
scopic sections taken at different time periods, 
the epithelial hyperplasia affects not only 
the deeper cells of the papillary processes 
but also there appears a marked hyperplasia 
of the epithelium of the hair follicles coinci- 
dent with an early connective tissue thicken- 
ing of the subcutaneous layer. Frequently 
the process begins in one small area as a down- 
ward growth of the epithelium of the hair 
follicles and papilla of the corium. Isolated 
nests of epithelial and lymphocytic cells ap- 
pear in large numbers lying deeply below 
the thickened epidermis. 

In Series A the 34 mice subjected to pre- 
liminary scarification of the skin (Deelman 
method) uniformly presented the gross lesions 
at an earlier date than series B. After but 6 
weeks’ treatment there appeared over the 
irritated skin site multiple miliary warts of 
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Fig. 10. Fig. 11. 


Fig. 10. High power magnification showing papillary 
hyperplasia of lining epithelium of the ducts in the dog’s 
breast. 

Fig. 11. Primary carcinoma of the dog’s breast. 
pinhead to pinpoint size. As many as 22 were 
counted on the back of a single mouse. A 
small cutaneous horn developed on the back 
of two mice which died early. Many of these 
minute warts receded but others were con- 
verted into superficial, flat, scabby ulcers. 
Of the 4o mice in Series B, all developed 
superficial ulcers with raised, indurated, 
nodular edges and granulating bases. In 
three the ulcers spread laterally very slowly 
after the inoculations were stopped. In none 
of these mice was primary malignant cuta- 
neous epithelioma produced. Precancerous 
lesions consisting of warts, epithelial horns, 
and spreading cutaneous ulcers with localized 
epithelial hyperplasia were commonly  ob- 
served. The inoculations were stopped June 
30, 1924. 

Of the entire number of 74 mice in Series 
A and B, if we exclude 22 which died early 
before any malignancy could supervene, in 
12 mice dying at periods of 3 to 7 months 
after the beginning of the experiment tumor 
nodules were found in the lungs and liver and 
less frequently in the spleen and kidneys. 
These nodules appeared as grayish-white 
lesions disseminated throughout the lungs or 
liver or in other instances as sharply demar- 
cated tumor nodules varying in size from a 
pinhead to a split pea. Seventeen such weie 
counted in a single mouse’s lungs. 
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Fig. 12. Fig. 15. 


Fig. 12. Metastatic carcinoma in the inguinal glands of 
the dog. 

Fig. 15. Epidermoid carcinoma, primary in the skin of 
the groin of an old man. Four and one-half months after 


Microscopically these nodules appear as 
sharply localized aggregations of newly formed 
cells with hyperchromatic neuclei arranged 
about the periphery of the bronchi and in- 
vading the lung parenchyma or scattered 
discretely to form multiple isolated growths 
about newly formed blood vessels. Mitotic 
figures are numerous. In three mice the 
peribronchial lymph glands were invaded. 
While it is difficult to decide upon the exact 
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Fig. 16. 
62 inoculations of the micrococcus isolated from human 
breast cancer. 

Fig. 16. From same case as in Figure 15, showing a 
typical “epithelial pearl.’’ Epidermoid carcinoma of man. 


nature of these newly formed cells, it is per- 
haps best to regard them at the present time 
in the category of the granulomata or lym- 
phocytomata. 

None of the mice in the control series of 
50 animals inoculated similarly but with cul- 
tures of streptococci and staphylococci de- 
veloped similar lesions, localized or metastatic 
abscesses with septicemia being the usual 
cause of death. 





Ii». 13. Primary breast tumor of the dog. Bisected. 


Fig. 14. Metastatic nodular carcinoma of the dog’s lungs. 
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EXPERIMENTAL INOCULATION OF DOGS 


A series of 10 bitches of unknown ancestry 
and age, presenting large pendulous breasts 
for the most part, were chosen for inoculation. 
Biweekly injections of cultures of the micro- 
coccus isolated from human breast cancer 
were made by means of a Luer syringe and 
fine gauge needle directly through the ducts 
of the nipple into the acini of the breast 
parenchyma. An acute mastitis was readily 
occasioned by the injections. The larger 
doses led at times to abscess formation fol- 
lowed by hematomata and sloughing. By 
carefully regulating the dosage and interval, 
it has been possible to produce a chronic inter- 
stitial and glandular cystic mastitis in prac- 
tically all instances. The first animals were 
injected November 1, 1921, and the inocula- 
tions were repeated with varying periods of 
rest during the ensuing 6 months. Five dogs 
of the series died during the winter months 
of bronchopneumonia, and may be excluded. 
Two of the remaining 5 females developed 
tumors in several breasts. Sections have 
been removed at varying periods for micro- 
scopic study. In one of these animals a huge, 
rapidly growing carcinoma developed in one 
of the hind breasts apparently from a chronic 
cystic and glandular mastitis. The protocols 
of the positive experiments follow: 

Dog No. 4, an old mongrel bulldog whose senility 
was established by the absence of many teeth and 
general signs of decrepitude. Breasts were large 
but normal to palpation. 

The animal received injections of an aerobic cul- 
ture of the micrococcus recently isolated from a 
human cancerous breast. Inoculations into the milk 
ducts of the nipples were begun December 17, 1921, 
and continued until March 16, 1922, about 3 months. 

December 24, 1921. Palpable pea-sized hard 
lump in several breasts. Acute suppurative mas- 
titis with sloughing of skin adjacent to nipples of 
both hind breasts. Bloody chocolate colored fluid 
expressed from nipples. 

January 3, 1922. Breasts soft and of normal size. 
Small discrete shotty lumps elicited on palpation. 
Injections repeated through nipples of each breast. 
Microscopic sections of breast tissue, removed by 
operation, revealed a subacute interstitial mastitis 
with moderate glandular hyperplasia. 

January 10, 1922. All breasts injected with cul- 
ture of micrococcus as above. 

January 17, 1922. Reactions following inocula- 
tions very slight. 

January 25, 1922. Injections repeated. 


February 2, 1922. Palpation of several bre: sts 
revealed the presence of persistent, hard, discr- te, 
nodular masses. Three distinct pea-sized tu: ior 
nodules in one breast alone. Inoculations mde 
through February 8 to March 16, and all injections 
were then stopped. 

March 30, 1922. The rear breast had slowly 
enlarged. The inguinal lymph glands were palpa') 
as stony, hard, discrete nodules of filbert size. 

April 30, 1922. Dog etherized and portion of 
breast containing tumor excised, together with some 
of the inguinal glands. Largest tumor, walnut size. 
partially removed, and remaining portion trauma- 
tized to favor metastases. Microscopic sections 
prepared at this time presented the histological 
picture of genuine carcinoma apparently arising 
from the rapidly proliferating epithelial cells lining 
the larger ducts and acini of the breast tissues. 
Many fields were visible where the epithelial cells 
had broken through the basement membrane and 
were infiltrating the stroma. The tumor nodule 
presented the typical histology of medullary, al- 
veolar, and fibroscirrhous carcinoma. Metastatic 
growths were present in the lymph glands. 

By July the breast cancer had enlarged to the size 
of a hen’s egg and showed an area of superficial 
skin ulceration the size of a silver dollar. The dog 
died September 15, 1922, extremely emaciated and 
cachectic. Necropsy revealed a huge ulcerating 
primary carcinoma of the rear breast with multiple 
metastatic cancer nodules in the inguinal glands. 
The peribronchial lymph glands formed a solid 
grayish-white mass of cancer tissue the size of a 
walnut. Both lungs were uniformly riddled with 
cancer nodules—many of these a centimeter in 
diameter. There was a metastatic nodule in the 
spleen 2 centimeters in diameter. The kidneys, 
small bowel, and greater omentum, were studded 
with cancer nodules. 

December 7, 1921. Small white pregnant female 
with lactating breasts inoculated with anaerobic 
cultures of the micrococcus isolated from a human 
case of Paget’s disease of the breast. Injections, 
all breasts, December 13, 21, and 30, 1921. 

January 2, 1922. Dog gave birth to 3 puppies. 

January 24, 1922. Examination revealed the 
presence of rapidly growing hard tumors in every 
breast with retraction of several nipples. Growths 
were situated immediately beneath the nipples 
and varied from pea to hazelnut in size. Micro 
scopic sections highly suggestive of malignancy with 
rows and columns of infiltrating epithelial cells. 

January 25, 1922. Dog inoculated with same cul 
ture into each breast. Injections were followed b 
rapid softening of the tumor nodules, and by Febru 
ary 12, all the growths had entirely disappeared 
Additional injections have been entirely without 
visible or palpable effect. 


oO 


To summarize this experiment, tumors de 
veloped in 2 of the 5 dogs which survived 
3 months or longer. A primary breast carci- 





i il i i i 








NUZUM: EXPERIMENTAL PRIMARY EPITHELIOMA FROM MICROCOCCUS 351 


nonia with disseminated carcinomatosis led 
to the death of one animal. 

{, a second pregnant animal, repeated in- 
jeciions led to tumor formation. These tu- 
mors grew rapidly following gestation, and 
suddenly softened and completely regressed 
leaving the dog immune to further inocula- 
tions. In the remaining 3 dogs of this series, 
only an acute or chronic mastitis resulted. 

Goodpasture, in a series of necropsies on 
50 dogs dying of old age, found an incidence 
of 2 per cent of spontaneous malignant breast 
tumors. Inoculation of this micrococcus into 
dogs’ breasts has regularly resulted in the 
production of an acute mastitis gradually 
merging into a chronic glandular or cystic 
mastitis. It seems fair to assume that the 
cancer produced in dog No. 4 has arisen on 
the basis of a chronic mastitis. Sections 
removed at various times for study have 
revealed many foci of precancerous lesions. 

Unfortunately, pathologists differ greatly 
in their opinion regarding what constitutes 
precancerous lesions and whether or not mas- 
titis predisposes to malignant hyperplasia. 

Delbet regards mastitis as a bacterial in- 
fection with the staphylococcus albus as the 
most common, but not the sole agent. He 
assumes that the micro-organisms gain en- 
trance through the lacteal ducts and pene- 
trate throughout the lobules. Ewing states 
that the structure in the active lesions strongly 
suggests the presence of just such an irritant 
passing out from the acini. 

Ewing in his Neoplastic Diseases states that 
in his own material fully 50 per cent of all 
breasts excised for cystic disease showed pro- 
nounced precancerous changes or miniature 
carcinomata. He finds very few cancerous 
breasts failing to show chronic mastitis in the 
peripheral zones of the breast tissue. 

Sir Lenthal Cheatle, in studying whole 
sections of large numbers of cystic breasts, 
both precancerous and definitely neoplastic, 
concluded that cancer can and does insensi- 
bly arise on the basis of cystic disease. 


EXPERIMENTAL EPIDERMOID CARCINOMA 
IN MAN 


J. W., male, age 70 years, a farmer by occupation, 
was admitted to the Augustana Hospital January 


25,1924. In June, 1923, he first noticed a small scal- 
ing lesion on the cheek below the right eye. After 
repeated scabbing and crusting, a persistent ulcer 
developed which failed to heal. His physician ad- 
vised radium treatment which healed the ulcer for 
a short time only. It was enlarging peripherally, 
and additional radium seemed to stimulate the 
growth of the lesion. 

Physical examination revealed a well nourished 
elderly male. There was a scar over the left ramus 
of the inferior maxilla where the mandible had been 
covered by a skin graft. Seven years ago A. J. 
Ochsner removed a squamous cell carcinoma by 
cautery excision from this site which has remained 
healed to date. 

Situated just below the right eye over the antrum 
of Highmore, there was an elevated ulcer the size 
of a half-dollar with indurated nodular border and 
granulating base. It was firmly fixed to the under- 
lying tissues. No palpable cervical glands. 

Physical examination was negative except for the 
presence of multiple cutaneous horns over the backs 
of both hands. 

Under ether anesthesia the malignant ulcer of 
the right cheek was excised with the cautery well 
into healthy tissue and the base was cooked with 
the soldering iron applied directly to the bony wall 
of the antrum. 

During convalescence in the hospital the patient 
received inoculations of a broth culture of the micro- 
coccus from human breast cancer thrice weekly, 
from February 1 to June 17, 1924—a total of 62 
inoculations over a period of 44% months. The cul- 
ture was rubbed into a small] skin area of the right 
groin 2 centimeters in diameter, and injected at each 
inoculation both intracutaneously and subcutane- 
ously. 

Five weeks after treatment was instituted mul- 
tiple pinhead sized warts appeared at the site of 
repeated inoculations. The skin became red, scaly, 
and hypertrophied. After 90 days of inoculations 
a hard tumor mass was palpable beneath the skin 
of the groin and pushing upward as if bursting 
through the thickened epidermis. A _ superficial 
ulcer developed and the edges became elevated and 
nodular with a shallow granulating base. A section 
removed from the ulcer edge under procaine at this 
time revealed a marked hyperplasia of the cells of 
the basal layer with downward protrusions of the 
papillary processes to form infiltrating columns and 
nests of atypical epithelial cells. 

After 41% months the lesion was excised with the 
cautery well into healthy tissue. Microscopic sec- 
tions reveal a typical epidermoid cancer of the 
acanthoma type with many flat squamous epithelial 
cells, pearl formation, and a tendency toward 
arrangements of epithelial cells in infiltrating col- 
umns throughout a dense connective tissue stroma. 
For microscopic appearance of this typical squamous 
cell carcinoma see photomicrograph in text. The 
lesion has remained healed to date and the patient 
is apparently well and at work. 
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From the above experiment it seems fair 
to assume that repeated inoculations of a 
broth culture of the micrococcus isolated 
from human breast cancer occasioned the 
development of an epidermoid acanthoma in 
an old man who was a suitable subject for 
inoculation as indicated by his past history 
of spontaneous epitheliomata. It should be 
clearly understood that the experimental 
cancer was produced in the normal skin of 
the groin at a site where skin cancer is not ob- 
served clinically. Moreover, from the patient's 
past history it appears certain that he was a 
suitable subject for inoculation since his 
immunity to skin carcinoma must have been 
low. 

DISCUSSION 

From the result of 6 years’ intensive bac- 
teriological study it may be concluded that 
there is regularly present in both early hu- 
man breast cancer and in the transplantable 
Crocker carcinoma No. 11 and in tumor 
No. 180 of the mouse the same micro-organ- 
ism. This micrococcus which belongs to the 
streptococcus group is also present in the 
metastatic growths in the lymph glands as 
well as in the cutaneous nodules in patients 
suffering from recurrent breast carcinoma. 
It has been isolated from primary breast car- 
cinomata less than 1 centimeter in diameter 
and at a time so early in the evolution of this 
disease as to exclude the probability of its 
being a secondary invader. It has also been 
isolated in pure culture from a very early case 
of acute carcinoma in the human lactating 
breast where it was possible to determine the 
earliest histological lesions of breast cancer. 
The micro-organism is readily isolated in 
tissue ascitic fluid media overlaid with solid 
petrolatum or paraffin oil, or still more readily 
in tall tubes of dextrose broth under partial 
anaerobiosis. 

When injected through the nipple ducts 
into the breast acini of female dogs, two 
animals out of five surviving a sufficient 
length of time developed genuine carcinoma 
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of the breast. In one animal the tumors 
regressed. The second dog died with general- 
ized carcinomatosis secondary to a huge yri- 
mary breast cancer. 

Finally, repeated inoculations of this micro- 
coccus into the skin of the groin of an elderly 
man, the subject of previous epitheliomata, 
resulted in the development of a typical 
squamous cell cancer. 

While the results of these inoculations may 
be interpreted differently and the explanation 
of a chronic non-specific irritation brought 
forward, the obvious fact cannot be denied 
by those entitled to an opinion that genuine 
cancer with metastases has been produced in 
the dog and primary cancer in man by re- 
peated inoculations of pure cultures of the 
micro-organism so constantly present in hu- 
man breast carcinoma. 

Since it has been shown that cancer may 
be produced by the long-continued irritant 
action of bacteria in suitable subjects, it is to 
be hoped that this work will stimulate others 
to investigate the micrococcus present in 
early human breast cancer which has quite 
generally been regarded as sterile. 
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SOME CLINICAL EVIDENCE IN FAVOR OF THE EXTRINSIC 
ORIGIN OF CANCER’ 


By WILLIAM B. COLEY, M.D., F.A.C.S., New Yorx 


Professor of Clinical Cancer Research, Cornell Medical School, Memorial Hospital 


are holding today should be of very great 

value. The cancer problem is generally 
recognized as the most pressing as well as 
the most difficult problem that occupies the 
minds of the medical world at the present 
time. Physicians and surgeons and laboratory 
workers have given their best thought to the 
problem for generations; and today, owing to 
the steady and alarming increase in the death 
rate from cancer, it is the chief topic for dis- 
cussion in practically every important medical 
meeting. 

Impatient with the slow progress of medical 
men and cancer research societies in solving 
the problem of cancer, the laity are entering 
the lists, as evidenced by the recent book on 
Cancer, How Itis Caused; How It can be Pre- 
vented, by J. Ellis Barker of England,—a book 
that has already aroused a great deal of atten- 
tion. Barker has selected one theory from the 
great number that have been offered from time 
to time as explanatory of the origin of cancer; 
he has convinced himself, at least, that cancer 
is caused by constipation and lack of sufficient 
vitamines in the modern diet of civilized 
peoples. This theory is based upon the well 
known views of Sir Arbuthnot Lane, who has 
long attributed many of the ills of the flesh to 
chronic intestinal stasis or constipation. There 
is a certain basis of truth in Lane’s theory; 
and whether constipation and improper diet 
are causative factors in cancer, or not, the 
campaign so vigorously started by Barker 
will do a great deal of good in improving the 
general health of people. 

It is quite possible that lack of proper vita- 
mines and more especially the absorption of 
toxins from the intestinal tract due to habit- 
ual constipation may tend to break down the 
resistance to cancer, and thus be one of the 
links in the chain of etiological factors that 
causes a certain individual to develop cancer. 

In accepting Doctor Martin’s invitation to 
take part in this discussion, I chose for the 


| BELIEVE that a symposium such as we 


subject of my brief remarks: ‘Some Clinical 
Evidence in Favor of the Extrinsic Origin of 
Cancer.” I do not feel competent to render 
an expert opinion on the laboratory evidence 
presented today, but it might be worth while 
to give a brief survey of certain clinical facts— 
many of them so old that they are often for- 
gotten by the laboratory men—which, to my 
mind, point strongly toward a possible mi- 
crobic or extrinsic cause. 

I have been greatly interested in Doctor 
Nuzum’s experiments and believe that he has 
made a very important contribution to the 
etiology of cancer. I am very glad to see his 
paper receive such a sympathetic discussion. 
If by repeated inoculations of pure cultures of 
a micro-organism obtained from an early stage 
of human breast cancer, he has been able to 
produce in animals, and in one instance in 
man, tumors which the pathologists concede 
to be carcinoma, it seems to me that it re- 
quires no great stretch of imagination to 
entertain the possibility of some other closely 
allied micro-organism producing other types 
of malignant disease. 

In 1891, Haviland brought out a later 
edition of his excellent book on The Geograph- 
ical Distribution of Disease. As early as 1868, 
he had read a paper upon this subject with 
special reference to cancer, and had called 
attention to the fact that cancer was more 
prevalent in the low lying regions habitually 
flooded, and less frequent in the higher locali- 
ties, especially when associated with lime- 
stone formations. In his publication of 1891, 
he gives the results of his continued studies on 
this subject, including a careful survey of 
England and Wales, and in addition, presents 
numerous illustrative maps. The difference in 
the mortality of cancer in the different areas 
was very considerable. The low mortality dis- 
tricts occupied similar if not almost identical 
areas among males and females, and they re- 
mained relatively, approximately the same dur- 
ing three decennial periods. In some localities, 


1Presented in symposium on Cancer, Clinical Congress of American College of Surgeons, New York, October 20-26, 1924. 
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cancer was more than twice as frequent as in 
others. While no such careful surveys have 
been made in other countries, the fact that 
cancer mortality varies greatly in different 
localities has been noted in every country, 
especially in France and in the United States. 
In certain localities of France, the death rate 
was as high as 4oo per 100,000 living with an 
average of 70 in France in general. In the 
United States, the mortality varies consider- 
ably in the different states, being 90 in New 
England, 74.2 in Indiana, and 87.7 in California. 
If cancer were due to an intrinsic cause, it 
would be extremely difficult to explain the 
great variation in the geographical distribu- 
tion of the disease. 

Then, again, cancer varies greatly not only 
in geographical areas, but among different 
races. Whether the reason for this is partly 
due to the locality itself, or to the habits of 
the peoples, or to variations in immunity, is 
not clearly understood. Barker maintains 
that the reason why cancer is almost unknown 
among the natives of India is due to the fact 
that these natives eat no meat, live on a vege- 
table diet, and are never constipated, and 
never eat hot food. To prove this, it would 
be necessary to show that Anglo-Indians, who 
have lived in India for many years, have the 
same cancer mortality that obtainsin England; 
and Barker claims this to be the case. He 
further states that natives who have adopted 
the habits of living, and especially the diet of 
the English, have the same high cancer rate. 
This is a very important point; but I believe 
that the evidence so far available is inconclu- 
sive. 

Assuming Barker to be correct, the most 
logical and reasonable way of explaining these 
observations would be to assume an extrinsic 
origin of cancer, and that the changes of diet 
in some way influenced the resistance of the 
individual to cancer, and rendered the soil 
more favorable for the growth of the cancer 
organism. 

When Haviland brought out his first paper 
in 1868, little was known about germs. In 1891, 
when he published his larger work, he came 
out strongly in favor of the microbic origin 
of cancer and believed that the variations in 
the geographical distribution of the disease 


could be explained best by this theory. Havi- 
land quotes freely from Sir James Paget’s 
well known Morton lecture on “Cancer and 
Cancerous Disease’’ delivered at the Royal 
College of Surgeons on January 11, 1887. 
Paget was one of the greatest and wisest of 
English surgeons of any age, and one of the 
most careful observers. It would be well for 
anyone planning to take up cancer research, to 
read Paget’s lecture of 1887. Many facts will 
be learned that have been forgotten in the 
textbooks of today. More than 30 years be- 
fore 1887, in a lecture on the same subject, 
Paget called attention to the relations be- 
tween cancer and specific disease; and 30 years 
of increased experience more firmly convinced 
him that that which at first was only a theory, 
was now a sound general truth: “that each of 
many specific diseases is due to changes pro- 
duced, directly or indirectly, by a distinct 
species of minute parasite, a microbe, a bacil- 
lus, or some other vegetable of lowest organi- 
zation, yet specific—as specific as any of the 
species much more highly organized... . 
That micro-parasites, or substances produced 
by them, will some day be found in essential 
relation with cancers and cancerous diseases. 
Mr. Ballance and Mr. Shattock have, indeed, 
lately failed to find any; and if, in such a 
question as this, negative evidence could prove 
a negative, certainly theirs might make us 
hopeless; but, I would not be so, especially 
if workers so earnest and so skilful as they 
are will continue the search.”’ 

No one who has had a large clinical expe- 
rience with cancer can fail to have noticed the 
close similarity between malignant tumors and 
tumors of known specific origin, e. g., tubercu- 
losis, syphilis, Hodgkin’s Disease, actinomy- 
cosis. It is often almost impossible to dif- 
ferentiate these conditions without the aid of 
the expert pathologist, and not always with 
such aid. I might cite many cases illustrating 
this, but one or two will suffice: 

CASE 1. Tumor of testis in a young adult. The 
testis was removed with a solid tumor, which was of 
several months’ duration. Microscopical examina- 
tion was made by a professor of pathology of one of 
the leading medical schools of New York, who pro- 
nounced it tuberculosis. About 6 months after the 
operation, the patient came under my care. He then 
had a large, extensive metastatic sarcoma of the re- 
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troperitoneal glands; the disease proved fatal in 6 
months. In this case, it was impossible, even with 
the aid of the microscope, to differentiate a sarcoma 
of the testis from a tumor of tuberculous origin. 

Case 2. Tumor apparently starting in the sub- 
maxillary region, associated with a certain amount of 
temperature. This was regarded at first as an infect- 
ed gland from a diseased tooth; there was rapid in- 
crease in size, and the brawny infiltrating swelling 
extended downward and spread over the upper part 
of the chest and sternum. The patient rapidly be- 
came worse and died in 3 months. The clinical diag- 
nosis was doubtful. It was regarded as possible 
Hodgkin’s disease or lymphosarcoma. An autopsy 
was performed; the pathologist was at a great loss to 
decide upon the diagnosis. He finally classed it as a 
thymoma or a malignant tumor of the thymus gland. 
Here, even with the aid of the microscope, it was 
extremely difficult to determine whether the tumor 
was of known infectious origin or a true malignant 
tumor which the pathologists maintain is not of 
infectious origin. 


Again, lymphosarcoma is still classed as a 
malignant tumor by most pathologists, and 
yet there are not infrequently cases in which 
it is almost impossible to determine whether 
the condition is Hodgkin’s or lymphosarcoma, 
one pathologist calling it one, and another 
pathologist of equal experience calling it the 
other. If an unknown micro-organism can 
produce one of these conditions, as admitted 
by all pathologists, it seems not impossible 
that another micro-organism might produce 
the tumor of lymphosarcoma. 

A word about inflammatory breast cancer; 
this type of cancer of the breast bears such a 
close resemblance to an inflammatory lesion 
that it has been designated as inflammatory 
breast cancer; and Burton J. Lee has recently 
written a paper describing a number of such 
cases. J. Collins Warren, many years ago, 
called attention to this type of tumor, and 
pointed out that in some instances the tumor 
showed all the clinical signs of aninflammatory 
process even to the matter of temperature. 

Another clinical fact that seems to me to 
point toward the extrinsic origin of cancer is 
the analogy between tumors of plants and 
malignant tumors in man. Paget believed 
that the xylomata or woody tumor often found 
on beeches and cedars probably started from 
buds or sleeping eyes corresponding closely 
to the innocent tumors in man; and so far 
support Conheim’s theory of the origin of 


tumors. On the other hand, the other and 
larger class of tumors, the so-called galls, 
which correspond to the malignant tumors in 
man, are known to be caused by a virus in- 
serted by different types of insects. Paget 
said that, although the nature of the virus 
was unknown, its properties were so constant 
that the specific characters of each insect are 
not more invariable than are those of the galls 
it has made to grow. 

The remarkable work of Dr. Ernest H. 
Smith, head of the Bureau of Plant Pathology, 
Washington, D.C., during the past 12 years or 
more, to my mind, furnishes the weightiest 
evidence of all in favor of the extrinsic origin 
of cancer. Writers on cancer have long been 
free to point out the close analogy between 
tumors in plants and animals, and those in 
human beings. If there is any close analogy, 
now that Doctor Smith has shown that it is 
possible by the inoculation of a pure culture 
of a micro-organism to produce in plants prac- 
tically all of the different types of tumors that 
correspond to the different varieties of human 
cancer, it seems only fair to admit the possi- 
bility of some other organism being the causa- 
tive agent in human cancer. 

Paget was one of the first observers to point 
out the fact that “In all specific diseases and 
in cancers more than in any, parts are rendered 
apt to become the seat of disease after in- 
jury.”’ Chevassu in 1873 made an experiment 
of great importance: the operation of Bis- 
tournage which was practiced in France to 
destroy the function of the testes in animals by 
tortion of the spermatic cord and arteries, was 
never known to be followed by inflammatory 
reaction; yet if a preliminary injection of a 
small amount of pus from an infectious ab- 
scess were made, the otherwise harmless opera- 
tion caused severe local reaction and often 
endangered the life of the animal. Again, if 
we take a rabbit and strike a sharp blow upon 
the tibia, nothing develops; yet if we give him 
a small quantity of staphylococcus aureus by 
intravenous inoculation, and then strike a 
blow on the tibia, an acute osteomyelitis will 
develop. Gross in 1887, in his classic paper on 
“Long-bone Sarcoma,”’ stated that nearly 50 
per cent showed a history of antecedent local 
injury. In a paper on “Injury as a Causative 
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Factor in Cancer’! I reviewed 970 cases of 
sarcoma that had come under my personal 
observation with special reference to the 
question of injury as a causative factor. In 23 
per cent of the cases, there was a distinct 
history of antecedent injury. This series of 
cases included both sarcoma of the bone and 
the soft parts. If the study had been confined 
to sarcoma of the bone, particularly the long 
bones, the percentage of trauma would have 
been still higher. A recent study of 50 cases of 
giant cell sarcoma of the long bones reveals a 
history of antecedent injury in 56 per cent of 
the cases. Taking sarcoma of the bones in 
general, I believe that not far from 4o per cent 
of the cases will show some local injury pre- 
vious to the development of the tumor. Mc- 
Williams in his report on one-hundred cases 
of breast cancer stated that 44.6 per cent gave 
a history of distinct antecedent trauma. If we 
assume an extrinsic cause of cancer, the ex- 
planation is easy. The ‘morbid substance”’ 
view of Paget was, that the unknown micro- 
organism is present in the blood and has 
caused no symptoms and has done no harm; 
and that the local injury, by lowering the 
local resistance of the tissues, has produced 
soil suitable for the growth of the organism, 
which at once obtains a foothold and goes 
on to develop a malignant tumor. 

The curative influence of accidental erysip- 
elas in scrofula was referred to at some length 
in a very important monograph entitled Etude 
Clinique sur influences curative de l’ Erysipele 
dans la Syphilis, by Charles Mauriac, pub- 
lished in Paris in 1873, nearly 10 years before 
either the germ of erysipelas or that of tubercu- 
losis had been discovered. Among Mauriac’s 
conclusions, we find the following: ‘The 
curative influence of erysipelas exercises itself 
upon all these lesions however remote.” Even 
before Fehleisen discovered the germ of erysip- 
elas in 1880, we find a number of observations 
on record in the medical literature, of many 
types of malignant tumors disappearing during 
an attack of accidental erysipelas. In one 
of my earliest papers on the subject, ‘The 
Treatment of Malignant Tumors by Repeated 
Inoculations of the Living Germ of Erysipelas’””? 


1 Ann. Surg., rorr, April and May. 
2Am. J. M. Sc., 1893, May. 


I collected 38 cases of malignant disease in 
which an attack of erysipelas had occurred. 
In 23 of these cases the attack had occurred 
accidentally, and in 15, as a result of inocula- 
tion. Seventeen cases were carcinoma, 17 were 
sarcoma, and in 4 the type was doubtful. Of 
the 17 cases of carcinoma, 3 were permanently 
cured; in addition, a probable carcinoma was 
well 5 years later following an attack of erysip- 
elas. In the remaining 13 cases, more or less 
temporary improvement was noted. Of the 17 
cases of sarcoma, 7 or 41 per cent were well 
from 1 to 7 years after the attack. In 1906, in 
the American Journal of the Medical Sciences, 
I published five additional cases in which an 
attack of erysipelas had occurred during the 
course of the disease. Eschweiler, in a mono- 
graph published some years after my earlier 
report, recorded from the literature 69 cases 
of accidental erysipelas associated with malig- 
nant tumors; 27 of these cases were sarcoma, 
and 38 carcinoma. In the sarcoma group, the 
tumor entirely disappeared in 10 cases; and 
in 9 there was an apparent cure. In the car- 
cinoma group, 12 showed temporary improve- 
ment, and in 8 cases the tumor entirely dis- 
appeared; there was no apparent effect in 9, 
and in 6 cases, the patient died of an attack 
of erysipelas. While I believe that there are 
a few cases recorded in which an attack of 
accidental erysipelas has occurred in the 
course of lymphosarcoma or Hodgkin’s disease 
it is known that the mixed toxins of erysipelas 
and bacillus prodigiosus have a very marked 
effect both on lymphosarcoma and Hodgkiri’s 
disease, in some instances causing complete 
disappearance of all lesions. In fact, the first 
case that furnished me with the inspiration 
for my early work in malignant tumors, was a 
four-times recurrent round cell sarcoma of the 
neck which had become quite inoperable; 
the tumor entirely disappeared during an at- 
tack of erysipelas, and I have a photograph of 
the patient’s neck taken 7 years later, showing 
it to be in perfect condition. At the present 
time, most pathologists believe Hodgkin’s 
disease is an infection of some sort, and many 
pathologists are inclined to the belief that 
lymphosarcoma is due to an infection. We 
know that tuberculosis is due to an infection. 
If the tumors of known infectious origin, such 
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as Hodgkin’s disease, tuberculosis, and possi- 
bly lymphosarcoma, show very marked effects 
from accidental erysipelas, it seems fair to 
assume the possibility of infectious origin of 
tumors, such as carcinoma, and other types 
of sarcoma, which show almost identical 
results from the erysipelas toxins. 

Contagion. There are many examples of so- 
called ‘cancer houses” reported in the medi- 
cal literature, in which, several cases of cancer 
have developed among the occupants with 
usually no history of blood relation. It is 
difficult to explain these cases entirely on the 
ground of coincidence. The chief argument 
against the theory of cancer being a contagious 
disease is that there is no history of a surgeon, 
nurse, or other attendant, having contracted 
the disease while attending a cancer patient. 
The difficulty with this argument is that it is 
precisely the same argument that was brought 
up against the theory that tuberculosis was a 
contagious disease. The statement has fre- 
quently been made that during a period of 35 
years, no doctor or nurse, or attendant, con- 
nected with the Brompton Hospital for Con- 
sumptives, in London, was known to have 
contracted tuberculosis. We now know that 
tuberculosis is not only a germ disease but 
that it is definitely contagious, particularly in 
animals, and moderately so in human beings. 

Heredity. The numerous cases in which 
several members of a family have developed 
tuberculosis were formerly explained on the 
ground of hereditary transmission; we now 
know that not the tubercle bacilli but simply 
tissues with less than normal resistance when 
exposed to the germ were inherited. 

In regard to the question of heredity in 
cancer, at present there is a wide divergence 
of opinion; some writers state that the disease 
in no sense is hereditary, and others, that 
heredity playsa very considerable part. Noone 
who has had a large clinical experience with 
cancer can fail to notice the fact that in many 
families several of the members have died of 
cancer. I remember one family in which the 
father had a round cell sarcoma of the parotid 
gland, and two daughters died of cancer of the 
breast. I know of another family in which 
three sisters died of cancer of the breast. I 
had another patient with a cancer of the 


breast, slowly progressive, which did not prove 
fatal for 7 years. During almost the entire 
time the tumor was ulcerated and required 
daily dressings; these dressings were applied 
by the patient’s only daughter. Shortly 
after the mother’s death, the daughter came 
down with cancer of the breast which proved 
fatal in less than 2 years. 

The well known experiments of Maud Slye 
of Chicago, now covering 40,000 cases, in 
which careful autopsies have been performed, 
prove beyond any doubt that cancer in mice 
is hereditary; that by inbreeding certain 
strains of mice in which cancer is more prev- 
alent than in the ordinary strain, it is pos- 
sible to produce a strain in which every ani- 
mal will die of cancer. On the other hand, the 
objection is raised that there is no analogy 
between cancer in mice and cancer in human 
beings. I do not think we can altogether 
accept this. For the last 15 years or more, 
most of the cancer research laboratories of the 
world have been conducting their researches 
largely upon mice. These results would be of 
little value in the study of cancer except we 
assume that there is some analogy between 
cancer in mice and cancer in human beings. 
It is interesting to know that Maud Slye 
in her experiments found all the different 
strains which develop a high mortality of 
cancer representing all the different types of 
cancer i.e., some of the mice died of ordinary 
carcinoma, some of lymphosarcoma, and some 
even of Hodgkin’s disease. This would seem to 
point to the possibility of the same thing occur- 
ring in plants, as has already been demon- 
strated by Smith. The latter has found that 
by varying the site and depth of the inocula- 
‘tion he can produce different types of malig- 


-nant tumors in plants. Of course, these re- 


sults might be explained in another way, e.g., 
hereditary transmission of unusually low resist- 
ing power in the tissues to a group of micro- 
organisms which produced each its different 
type of tumor. 

If we assume the extrinsic cause of cancer, 
then it is easy to understand why the number 
of cancer cases varies in different geographical 
areas. It is easy to explain why some races 
have little or no cancer and others living in 
the same localities but with entirely different 
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habits of living and diet have many cases of 
cancer. If we assume an extrinsic cause of the 
disease, it is easy to understand that this 
organism may be very widely distributed over 
the world, that everybody is exposed to it, 
and yet that it requires a soil peculiarly fitted 
for it to obtain a firm hold in man and produce 
a cancer. I do not believe that the question of 
favorable soil has ever received due recogni- 
tion in discussions on the etiology of cancer. 
During the Great War, the Imperial Cancer 
Research Society of Great Britain had the 
members of its staff devote their entire time 
to the study of infections, abandoning for the 
time their research work in the field of cancer. 
A most important paper on ““The Mechanism 
of Bacterial Infections,With Special Reference 
to Gas Gangrene” was brought out in the Sixth 
Scientific Report of the Imperial Cancer Re- 
search Fund, 1919, by two of these workers, 
Bullock and Cramer. In it they state that 
very many wounds, especially those received 
on the Western Front, were injected with the 
bacillus of Welch, but only a very small per- 
centage of those infected wounds developed 
gas gangrene. The same thing was found to 
be true in animals: of some hundred mice and 
guinea-pigs injected with the bacteria of te- 
tanus, only a very small percentage con- 
tracted the disease. It was found, however, 
that doses of 2.5 milligrams of calcium chlor- 
ide, when injected subcutaneously into mice 
of 10-15 gram weight, together with a suspen- 
sion of a virulent strain of bacillus welchii or 
vibrion septique, will produce a violent gas 
gangrene in every case. According to Bullock 
and Cramer: “The normal animal disposes of 
the bacteria mainly by lysis and partly also 
by phagocytosis, and this defensive mechan- 


ism is so efficient as to render these bacteria: 


non-pathogenic when injected by themselves. 
If a small dose of soluble ionisable calcium 
salt is injected together with the bacteria or 
their spores, the specific disease is elicited in 
a very virulent form.’ In explaining this 
action, they do not believe that the calcium 
salts possesses some power to increase the 
virulence of the organism; but rather that 
they effect a local breaking down of the de- 
fensive mechanism against the bacteria of 
gas gangrene and tetanus. This new pheno- 


menon they characterize as “‘kataphylaxis.” 
These experiments, I believe, have a very im- 
portant bearing on the question of cancer, 
and go far toward explaining how it might 
happen that a great many people—perhaps 
the majority—could be exposed to a micro- 
parasitic lesion caused by cancer and only a 
very small percentage become infected. 

It is interesting to know that the early 
investigators in the field of cancer, Ballance 
and Shattock, still hold the same belief. 
Ballance, a research worker almost from his 
student days, who later became one of the 
leading surgeons of England, told me a year 
ago, that he still believed more firmly than 
ever that cancer was due to some extrinsic 
cause. Shattock, who later became professor 
of pathology at St. Thomas’ Hospital Medical 
School, curator of the Hunterian Museum of 
the Royal College of Surgeons, and the leading 
pathologist of England, a year ago this month, 
in the British Journal of Surgery, again em- 
phasized his belief that malignant tumors were 
due to some extrinsic cause. Roncolli, profes- 
sor of surgical pathology at the University of 
Naples, has written one of the most exhaustive 
treatises on cancer to be found inany language, 
covering more than two thousand quarto 
pages; and the conclusion derived from his 
great surgical and pathological experience, is 
that cancer is undoubtedly an infectious dis- 
ease. 

Upon what grounds do such distinguished 
men as these, and others, base their opinion? 
Largely upon clinical grounds and indispu- 
table clinical facts. The only objection to these 
facts is that they are old and that many of 
them were discovered long ago. The same 
objection might be raised to the law of gravita- 
tion which was discovered many years ago 
but which is as true today as it was in the days 
of Newton. 

The main argument against the theory of 
the extrinsic origin of cancer is that no one has 
discovered the germ. This is no more an argu- 
ment that the germ does not exist than that 
the germ which causes smallpox and measles 
does not exist. We know that these two dis- 
eases are of germ origin, and the very fact that 
their cause has not been discovered should 
be some excuse for our not having yet dis- 
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covered the micro-organism which is the pos- 
sible cause of cancer. 

In closing, I would strongly urge more in- 
tensive research along these lines. Why is it 
that in so many of the great cancer research 
institutions of the world, this question of the 
parasitic origin of cancer receives practically 
no attention today? It is because no young 
man entering the field of cancer research feels 
that he can afford to run the risk of an un- 
sympathetic and often antagonistic attitude 
on the part of the professors of pathology who 
repeatedly tell him that the whole matter has 
been definitely settled and that cancer cannot 
possibly be of germ origin. Only recently at 
a symposium on cancer, at the New York 
Academy of Medicine (April, 1924) did a 
distinguished professor of pathology make the 
following statement: ‘There are many 
things which we do not know about cancer 
today, but there is one thing that we do know, 
and that is that it is not of germ origin.” This 
situation recalls to our minds another chapter 
in medical progress that has probably been 
forgotten by most of the men in this audience: 
In 1842, Oliver Wendell Holmes collected a 
great mass of clinical evidence sufficient to 
prove to any fair-minded man of average in- 
telligence that puerperal fever, which was 
causing frightful mortality at that time, was 
due to some unknown virus which was carried 
to the patient by the attending physician or 
the midwife. Were the leaders of the medical 
profession convinced by the evidence presented 
by Holmes? No, far from it. Nine years 
later, two of the most distinguished professors 
of obstetrics in America ridiculed Holmes’ 
idea as “‘sophomore vaporage.’’ One of them, 
Professor Hodge, stated as follows: 

“The result of the whole discussion will, I 
trust, serve, not only to exalt your views of 
the value and dignity of our profession, but to 
divest your minds of the overpowering dread 
that you can ever become, especially to women, 
under the extremely interesting circumstances 
of gestation and parturition, the minister of 
evil; that you can ever convey, in any possible 
manner, a horrible virus, so destructive in its 
effects, and so mysterious in its operations as 
that attributed to puerperal fever.” And Pro- 
fessor Meigs expressed himself as follows: 


“T prefer to attribute them to accident, or 
Providence, of which I can form a conception, 
rather than to a contagion of which I cannot 
form any clear idea, at least, as to this par- 
ticular malady.” 

Holmes, in language as impassioned and 
forceful as any found in medical literature, 
replied in words it would be well to inscribe 
asa motto in every cancer research institution: 

“Where facts are numerous and unquestion- 
able, and unequivocal in their significance, 
theory must follow them as it best may, keep- 
ing time with their step, and not go before 
them, marching to the sound of its own drum 
and trumpet.”’ 

Holmes finally gave up the battle as hopeless 
and turned to literature and wrote The A utocrat 
of the Breakfast Table. His keen sense of humor 
saved him from the unhappy fate of Semmell- 
weiss a few years later. The latter, without a 
previous knowledge of Holmes’ observations, 
began a study of the same problem in 1844 
when he became assistant professor of ob- 
stetrics at the University of Vienna. The 
mortality from puerperal fever at the Univer- 
sity of Vienna at this time was 16 per cent. 
Klein, who held the chair of obstetrics at the 
University of Vienna, led a violent opposi- 
tion against Semmellweiss’ ideas, and his ma- 
lignant jealousy forced Semmellweiss from 
Vienna. He obtained a position at Perth, 
where the mortality from puerperal disease 
was nearly as high as that in Vienna, and 
where he had the satisfaction of carrying out 
his own ideas on the subject and subsequently 
lowering the mortality from 16 per cent to 0.85 
percent. Although the evidence was all on his 
side, he was so slow in convincing the profes- 
sion that his mind was unable tostand thestrain 
of the opposition and he was sent to an insane 
asylum in 1869, dying shortly after of an in- 
fected wound caused by the very disease which 
he had spent his life and fortune to combat. 

I urge once more that we look upon the 
theory of a microbic cause of cancer not asa 
closed chapter but one that deserves sympa- 
thetic study. Every encouragement should be 
given to workers in this field. The parasitic 
theory of cancer is the only one that offers any 
real hope of controlling the disease, or of great- 
ly lessening its growing mortality. 
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UNILATERAL FUSED KIDNEY’ 
By HERMAN L. KRETSCHMER, M.D., F.A.C.S., Cuicaco 


frequency of occurrence of various 
congenital anomalies of the genito- 
urinary tract shows a wide discrepancy in the 
figures. It was believed, formerly, that con- 
genital anomalies of the urogenital tract were 
uncommon. This was due, no doubt, to the 
fact that these cases were infrequently report- 
ed, and when reported were almost always 
autopsy cases. With the increasingly larger 
number of autopsies that are performed every 
year, it stands to reason that many of the 
various anomalies of the genito-urinary tract 
will be noted with greater frequency, and 
clinical cases will increase in frequency, be- 
cause of the decided advances in urological 
diagnosis. Since many men are working in 
this particular field today, the natural out- 
come will be that more and more cases will be 
found and reported, in which event the present 
available figures in regard to the occurrence 
of the various congenital anomalies of the 
genito-urinary system, will undergo revision 
and more accurate figures will be established. 
Unilateral fused kidney is one of the rare 
types of congenital malformation, hence its 
infrequency on the postmortem table. Stewart 
and Lodge found but one example of unilateral 
fused kidney in their series of 6,500 autopsies. 
As further evidence of the rarity of this con- 
dition they quote Henry Morris who found 
one fused kidney, other than horse-shoe shape, 
in 15,908 autopsies. Boody found one case of 
solitary fused kidney in 500 autopsies, the only 
authority to report such a ratio. Naumann, 
in a study of renal anomalies, found fused dis- 
coid kidney to occur once in 5,088 autopsies. 
Anomalies of the kidneys are of two kinds: 
(1) Supernumerary, in which three separate 
kidneys are present, each with a separate 
pelvis and each witha separate vascular supply. 
This is an exceedingly rare type of anomaly.? 
(2) Cases in which only one kidney is present. 
The nomenclature of this type of lesion has 
been confusing and misleading. Great care 
2 Supernumerary Kidney, J. Am. M. Ass., 1915, Ixv, 1447 and 1448. 


A REVIEW of statistics dealing with the 


should be used in describing cases belonging to 
this group. 

A careful differentiation should be made 
between unilateral fused kidney and cases in 
which thereis congenital absence of onekidney. 
In the latter instance one renal bud has either 
not developed at all or has remained in a rudi- 
mentary condition without blastema forma- 
tion and sprouting, while the opposite bud has 
gone on to the formation of a single kidney, 
which, by its size, makes up for the deficiency 
of the opposite side. These cases generally 
have but one ureter with one ureteral orifice 
in the bladder. Where ureteric variations 
occur a differentiation is called for. If com- 
plete reduplication of the ureters of such a 
single kidney should occur, with congenital 
absence of the opposite kidney, both ureters 
would empty on the corresponding side of the 
bladder. The trigone on the opposite side 
would show no trace of a ureteral orifice, or 
only a blind recess. 

In unilateral fused kidney the fusion may be 
so complete that the resulting compound 
organ closely resembles in shape and general 
appearance a single kidney with complete 
ureteric duplication. The differentiation is 
based on the fact that in solitary fused kidney 
the ureters terminate normally in the bladder 
instead of both on the same side. 

Solitary kidney should always beinterpreted 
as one kidney with its pelvis and ureter, and 
this name should be reserved only for congeni- 
tal cases. Cases in which the opposite kidney 
has been removed surgically should never be 
classified as cases of unilateral kidney. ‘‘Uni- 
lateral fused kidney” should always indicate 
cases in which the renal mass consists of both 
right and left kidneys. In both instances the 
opposite renal fossa, of course, is empty. 

Stein, in 1916, in an exhaustive review of the 
literature was able to collect only 57 cases of 
unilateral fused kidney, to which he added one 
of his own, bringing the total number of cases 
up to 58. Since then, so far as I am aware, no 
extensive review of the literature has appeared. 


‘Read at the annual meeting of the American Association of Genito-Urinary Surgeons at Stockbridge, Massachusetts, May 26-28, 1924. 
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For the purpose of bringing the literature up to 
date, and also to induce others, who have seen 
similar cases, to report them, the following 
case under recent observation is reported. 

The total number of cases which I have 
gathered from the literature for discussion 
number 28. Most of these have appeared 
since the publication of Stein’s article, al- 
though a number were published prior to 
Stein’s report but not included. These, with 
the case here reported, bring the total number 
of cases for discussion up to 29.' 


CASE HISTORY 


Mr. M., aged 28; admitted to U. S. Veterans’ 
Hospital No. 76, Maywood, Illinois, August 3, 1922. 
The patient had suffered an attack of double pneu- 
monia 2% years prior to admission to the hospital. 
The family history is negative. 

Present illness. Upon admission to the hospital 
patient complained of frequency of urination, of a 
growth in the right flank, dragging in the region of 
the lower back, nervousness, constipation, and weak- 
ness in the legs. The symptoms began in August, 
1920, while on shipboard. He arose one morning 
feeling a severe soreness throughout the lower back, 
pain in the abdomen, and headache, after which 
constipation occurred. Two months later a tender 
growth was found in the right flank, which led to an 
operation, at which time the appendix was removed 
and the growth explored. He was told the growth 
affected the kidney. For 9 months before entering 
the U. S. Veterans’ Hospital he was treated for 
pyelitis, receiving weekly irrigations of the kidney 
pelvis, with silver nitrate. 

Physical examination. ‘The patient was well nour- 
ished and well developed. The tonsils were cryptic; the 
heart and lungs normal. Examination of abdomen 
showeda large right rectus scar, the result of previous 
operation. On palpation a mass in the right lower 
quadrant of the abdomen was felt. This mass ap- 
peared to be as large as a small grapefruit. The 
surface was slightly irregular; no tenderness on 
pressure. 

Cystoscopic examination of bladder and ureteral 
orifices was negative. No difficulty or obstruction of 
ureters was found on catherization; there was a 
prompt flow of clear urine from each side. 

Pyelograms. The right shadowgraph catheter at a 
point about at the level of the brim of the pelvis, 
passes outward and upward and stops at a level 
with the crest of the ilium. The left shadowgraph 
catheter passes upward and at the level of the pelvic 
brim passes across the median line and stops in the 
center of the right sacro-iliac joint. The right pyelo- 
gram shows rotation of the pelvis toward the median 

1Since this paper was read, three new cases have been published; 
one each by LaRose, Dourmashkin, and Palmer. Caulk published a 


case several years ago which I had overlooked. This brings the total 
number of published cases, including Stein’s series, up to or. 
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Fig. 1. Roentgenogram often shows calyces pointing 
toward median line. 


line, with some dilatation and clubbing. The left 
pyelogram (Fig.1) was triangular in outline and failed 
to show the minor calyces (incomplete filling?). 


SEX 

It is generally believed that renal malforma- 
tions occur more often in the male than in the 
female, an opinion corroborated by the re- 
ported cases. In Stein’s series, 47 cases oc- 
curred in males and only 17 were reported in 
females. In the series given here, 18 cases 
occurred in males, 6 in females, and in 5 the 
sex was not mentioned. 

SIDE INVOLVED 

Whether one side is involved more fre- 
quently than the other has no practical bearing 
on the clinical recognition or etiology. In this 
series, 16 cases were on the right side, and 10 
on the left, and in 3 cases the side was not 
stated. As an aid in recognizing this con- 
dition the question of whether the lesion is 
right-sided or left-sided is of little moment. 


AGE 


From a review of the table of ages, it would 
appear that patients suffering with this 
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anomaly do not attain a very old age. The 
oldest patient reported died at the age of 65 
of pulmonary tuberculosis (Boody). Two 
cases were reported (Huntington and Stewart), 
in which death occurred at the age of 56. The 
table of ages is as follows: 


TABLE OF AGES 
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SOURCE OF CASES REPORTED 


In this series of 29 cases, 12, less than one- 
half, were clinical cases, whereas the remain- 
der, or 17, were autopsy reports. This would 
seem to argue against the statement made 
above as regards the clinical recognition of 
these cases. However, an analysis of this 
series shows that of these 12 cases, 11 were 
reported in the last 5 years. 


CO-EXISTING RENAL PATHOLOGY 


Notes on the pathology found in these 
kidneys, whether autopsied or clinical, are 
very interesting. Information on this point 
was available in 11 cases. Nephritis in one 
form or another was the lesion most frequently 
recorded. The following types were reported 
by five authors: Diffuse, subacute nephritis 
(Day); parenchymatous degeneration (Den- 
nis); chronic diffuse nephritis (Felty); chronic 
interstitial nephritis (Gruner and Fraser); 
nephritis and arteriosclerosis (Carrieu and 
De Rouville). The next most frequently found 
lesion was stone, which was reported in 3 
cases (Hyman, Lund, and Rathbun). In 2 
cases pyelitis was present or had been recently 
present (Lowsley, Kingery and Clarke, and 
Kretschmer). In one case the records show 
that cysts were present throughout the entire 
kidney. In the remaining 13 cases no mention 
was made of other pathological changes. In 4 


cases other congenital malformations were 


found, besides the fused kidney. In 2 cases 
the presence of a bifid pelvis was mentioned 


(Meyer-Wilcox). Rathbun’s case is interesting 
in that a double pelvis and double ureter were 
present, which fused above the bladder so that 
only two ureteral openings were found upon 
cystoscopic examination. A case of abnormal 
insertion of one ureter, terminating in the 
prostatic urethra, is mentioned by Carricu 
and De Rouville. 


SURGICAL OPERATIONS 


In the series given here surgical operations 
were reported by Bissell, Bugbee, Dennis, 
Hyman, Lund, and Lowsley, Kingery and 
Clarke. In 3 cases operations were performed 
for the relief of stone (Hyman, Lund, and 
Rathbun). In the remainder of the cases, fixa- 
tion operations were done. In 1 case (Stewart), 
a left inguinal colostomy was done for relief 
of obstruction of the bowel, due to carcinoma 
of the colon. Appendectomy was done in 3 
cases (Bieberbach, Bissell, and Kretschmer). 


SYMPTOMS AND SIGNS 


The symptoms may be divided into three 
groups: (1) those due to solitary fused kidney, 
(2) to co-existing renal pathology, (3) to disease 
elsewhere. 

SYMPTOMS 

Unfortunately, many of the autopsy cases 
are very briefly reported and no mention is 
made of the clinical side of the case. In the 
cases that come to autopsy early in life, 
symptoms due to fused kidney were probably 
absent and for this reason were not mentioned. 


PAIN 


Pain is one of the most frequently mentioned 
symptoms. It may be due to several factors: 
the presence of the large renal mass or the 
presence of co-existing lesions in the kidney 
such as stone or pyelitis. On account of vari- 
ous descriptive terms being used in reference 
to the pain, the type is not clearly defined. 
Thus, in this series of cases, one finds the 
following: Pain in the lower quadrant (Bie- 
berbach) ; discomfort in the right pelvic region 
and pain in the right leg (Bissell); dragging 
pain in the right side of the abdomen in one 
case, and bearing down pain on both sides of 
the lower abdomen in a second case (Bugbee) ; 
pain, tenderness, and nervousness (Dennis); 
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pain in the left lumbar region, radiating to the 
umbilicus and posteriorly to the spine, in one 
case, and dull pain in the right lumber region 
in asecond case (Hyman) ; lumbar pain (Lund) ; 
pain in left groin (Rathbun). In cases in which 
calculi were found it is probable that the pain 
was due to the stone rather than to the fused 
kidney. 
BLOOD 

This symptom was reported by three 
authors. Blood came from the urethra (Bie- 
berbach); hematuria during the attacks of 
pain (Hyman); hematuria (Lund). 


PALPABLE TUMOR 


The presence of a palpable tumor was re- 
ported by Bissell, Bugbee, Boody, Dennis, 
Hyman, Lowsley, Kretschmer, and Wilcox. 
Upon the first examination it may be difficult 
to establish the nature of the palpable mass; 
hence in this group of cases the problem of 
differential abdominal diagnosis comes up. 
Instead of a palpable abdominal tumor the 
protrusion of a mass into the vagina has been 
found, and in this type of case the possibility 
of the fused kidney interfering with the normal 
delivery is self evident. 


DIAGNOSIS 


In most cases the diagnosis from the routine 
physical examination is often fraught with 
much difficulty and hence not made. But the 
presence of this condition can be established 
by means of the shadowgraph catheters and 
pyelography. The ureters practically always 
terminate normally in the bladder, therefore 
plain cystoscopy is of no help. The roent- 
genogram, with the presence of shadowgraph 
catheters, is the best single aid in arriving at 
the correct diagnosis, when both catheters lead 
to the large mass on one or the other side of 
the body, with the exception of those rare 
cases in which the renal mass is found in the 
midline. Further convincing proof is obtained 
by the pyelograms (Fig. 1), which often show 
the calyces pointing toward the median line. 
Failure to recognize this condition may lead 
to an unpleasant situation. In one case the 
entire mass was removed and the patient died 
of anuria. In females, solitary fused kidney 
may be a causative factor of dystocia. 


GENITALIA 

Although, in most of the articles published, 

no specific mention is made of this point, when 

reference occurs to the genitalia they are 

recorded as normal. Thompson, however, 
reported the presence of hypospadias. 


VASCULARIZATION 


The vascular supply of fused kidney pre- 
sents many abnormalities, as evidenced in the 
cases reported, in which a careful study of this 
point was made. 

In Carrieu and De Rouville’s case the right 
renal artery came from the aorta and was the 
only aortic branch. The inferior blood supply 
came from the right common iliac. In Pohl- 
man’s case the blood supply came from the 
aorta and right common iliac. Wilhelmj noted 
the following: ‘A single artery from the 
aorta going to the right kidney. The left 
kidney had two main arteries, one upper aris- 
ing from the aorta. The lower one was broken 
off and its exact origin was not determined but 
probably came from one of three sources— 
the right or left common iliac or the inferior 
mesenteric.’’ Meyer stated that all arteries 
that had not been cut arose from the right 
common iliac. And in Stewart and Lodge’s 
case there were four separate vessels springing 
from the aorta. 


EMBRYOLOGY OF FUSED KIDNEY 


According to Huntington the possibility 
for the occurrence of this form of congenital 
variation is at once suggested by the topo- 
graphical conditions in the early embryonal 
stages of renal development. The principal 
etiological factor is, of course, the close apposi- 
tion of the two renal buds in the early stages, 
when the terminal sprouts have become im- 
bedded in the specialized renal blastema and 
the two organs are placed closely side by side 
in the indifferent pre-aortic mesodermal tissue, 
on the mesial aspect of the caudal poles of the 
mesonephros. 

The main element of apposition and prox- 
imity, which affords the primary opportu- 
nity for the development of the fusion-varia- 
tions in general, is further influenced in some 
details by the typical conditions which obtain 
during the migration of the kidney. 
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BIEBERBACH. Male, aged 27. Grumbling pain above the 
umbilicus, which extended somewhat to the left side; 
increased by hard work; diminished by rest. Patient no- 
ticed blood from the urethra. Diagnosis, appendicitis; 
appendix removed. In the lower right quadrant, was a 
movable mass, somewhat irregular; on gentle manipulation 
it moved upward and downward and to either side without 
producing any great discomfort. The urine was negative 
and the Wassermann was negative. The external genital 
organs were normal. Cystoscopic examination showed 
both ureteral orifices in normal position. Specimens of 
urine from each kidney showed nothing of importance, and 
were negative to culture. Pyelogram disclosed the presence 
of a solitary fused kidney. 

BisseLt. Female, aged 22. From early childhood 
patient experienced much discomfort in the right pelvic 
region with pain in the right leg; at times the entire right 
side from shoulder to foot gave much distress. An abdomi- 
nal attack was diagnosed as appendicitis. Abdominal ex- 
amination showed a large tumor filling the right pelvic 
region. Laparotomy was done and the appendix, which 
showed positive evidence of a recent inflammatory in- 
vasion was removed. Exploration of the tumor proved it 
to be a large fused kidney. Nephropexy. Cystoscopy and 
shadowgraph catheter done after operation showed the 
bladder normal and both catheters passed to the right side 
of the abdomen. 

BuGBEE. Female, aged 26; Italian; married; complained 
of dragging pain low down on right side of abdomen. Both 
per vagina and abdominally a mass could be felt lying on 
the pelvic brim. Cystoscopic examination showed a nor- 
mal bladder. The right catheter passed 24 centimeters; 
left 26 centimeters. Clear urine came from each side. 
Roentgenogram showed that both catheters passed to the 
right side of the abdomen and were arrested above the 
pelvic brim in the relative position of the palpable mass. 
At operation a fused kidney was reported lying above the 
pelvic brim. 

BuGBEE. Female, aged 32; Italian; married; had four 
children by normal delivery. Her chief complaint was 
protrusion of a mass into the vagina which had been present 
for 2 years. She had bearing-down pains on both sides of 
the lower abdomen which were worse on exertion; she also 
suffered with chronic constipation. Vaginal examination 
showed the uterus pushed to the right side of the pelvis by 
a smooth, elongated, slightly tender mass on the left side. 
Cystoscopic examination showed both ureteral orifices in 
normal position. The right catheter passed 24 centimeters; 
the left, 22 centimeters. Roentgenogram showed both 
catheters passing to the left side of the pelvis and arrested, 
the right above the left, in the relative position of the 
pelvic mass. Urine from each catheter was negative. At 
operation a fused kidney was reported. 

Boopy. Male, aged 65. A clinical diagnosis of pul- 
monary tuberculosis was made. A small left adrenal was 
seen. In left kidney area there was a supernumerary spleen, 
and on the right side, a double or fused kidney with two 
pelves and two ureters. 

Carrieu and DEROovvILLE. Male, aged 50. Succumbed 
rapidly to phthisis. Only one renal organ was present, in 
the form of a large embossed mass. This mass was heart- 
shaped and lay in an oblique direction extending from 
right to left over the vertebral column in the lumbar region. 
Only one large adrenal gland, which emptied into the neck 
of the bladder. Internal surface of the bladder showed 
that the trigonum had one orifice at the right upper angle; 
none at the left. The histological structure of the kidney 
showed clean cut traces of nephritis and arteriosclerosis. 

Day. Male, aged 7, had been well until 2 months prior to 
entering hospital, when he developed a non-productive 


cough, pain in chest, nausea and vomiting, swelling of 
ankles, and difficulty in breathing. Death occurred the day 
following admission to hospital. Necropsy findings: (1) 
Congenital absence of right kidney and right adrenal. (2) 
Left kidney had two separate pelves, each with a separate 
ureter. The ureters ran parallel to each other as far down 
as the fifth lumbar vertebra, where the one draining the 
cephalic pelvis turned obtusely to the right and entered the 
bladder at the normal position on right and the ureter 
draining the caudal pelvis entered bladder at normal posi- 
tion on the left. (3) Examination of the single kidney dis- 
closed diffuse subacute nephritis. Marked hypertrophy 
of the heart, but no valvular lesion, ascites, hydrothorax 
or hydropericardium. 

Dennis. Female, aged 26 had a large movable right 
kidney. She complained of pain, tenderness, and nervous- 
ness. Nephropexy. The kidney was fixed in position by 
Senn’s method (first operation). She was relieved of symp- 
toms while the urine escaped from the side, but there was a 
gradual return of all the symptoms after the wound was 
closed. The kidney fluctuated in size. Cystoscopic exami 
nation showed a little irritation about the right ureteral 
orifice. A nephrectomy was done 6 months after the first 
operation. No more urine was passed. Death occurred 7 
days later. Examination of specimen showed that ad 
hesions about the lower half had concealed the second 
pelvis and ureter, and the lower portion represented the 
displaced and fused left kidney. No kidney was found in 
the left groin. The lower ureter crossed the median line to 
the left side just below the promontory of the sacrum 
behind the rectum and in front of the vessels. It then 
followed along the left wall of the pelvis and opened into the 
bladder at the normal site. 

Fr_ty. Negro,aged 42. Cause ofdeath: Chronic diffuse 
nephritis with cardiac decompensation. The blood Was 
sermann was positive. Examination of retroperitoneal con- 
tents: A large single kidney, very slightly lobulated, was 
seen lying in its fossa on the right of the vertebral column 
and projecting prominently into the abdominal cavity. 
No rudiments of renal tissue were found elsewhere in the 
abdomen. The right suprarenal capsule was normal in 
position and shape; the left, was slightly lower than 
normal. The ureters emerged from a single large hilum; 
the upper passed almost vertically downward, crossing the 
right iliac vessels on its course into the pelvis; the other 
emerged from the lower part of the hilum, passed obliquely 
beneath the other duct, crossed the right iliac artery 4 
centimeters below its bifurcation and the iliac vein 1 centi 
meter below its junction, and thence crossed the vertebral 
column into the bladder. The trigone of the bladder was 
with upper and lower ureters entering at the right and left 
orifices respectively. The seminal vesicles and vas deferen 
tia were normal. 

GRUNER and Fraser. Male, aged 18. Patient complained 
of cough, shortness of breath, abdominal pain. Death 
occurred a few hours after entering hospital. Postmortem 
examination showed a hypertrophied fatty heart, atheroma 
of aorta, chronic interstitial nephritis, oedema of the lungs, 
signs of hypostatic pneumonia, passive congestion of ab- 
dominal viscera. He had one kidney only; no other ab- 
normality. The kidney measured 25 by 8 by 4 centimeters. 
It was in normal position on the left side. There was a bend 
at the lower pole where there was a prominence having the 
appearance and shape of an immature kidney implanted 
by its convexity upon the inner aspect of the normal left 
kidney near the lower pole of latter. The surface showed a 
slight furrowing into lobes. On the anterior surface a sul- 
cus running longitudinally and consisting of a hilum di- 
rected forward and slightly downward. From this longi- 
tudinal hilum arose a ureter with the pelvic end more 
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bulky than usual. From the implanted kidney is another 
ureter in normal position for that kidney (the hilum di- 
rected toward spine). This ureter crossed behind the other 
but over the vessels to reach the opposite side of bladder. 
Both ureters entered bladder normally. 

GRUNER and Fraser. Male, aged 36. Cause of death: 
pneumonia. The right kidney showed definite right and 
left half; right half larger. The ureters arose from separate 
pelves, in each half of the viscus, and reached the bladder 
in the normal position. Two pairs of renal arteries were 
present. The larger pair passed in anteriorly, the smaller 
pair entered the organ from behind. The only other 
abnormality was a patent foramen ovale. 

Huntincton. (Dissecting room specimen.) Male. 
The fused kidney was placed altogether on the left side. 
The lumbar region on the right side contained no trace 
either of renal substance or adrenal body. The left adrenal 
was normal. The ureters were implanted normally into 
the trigone. Fusion evidently occurred between the 
caudal pole of the left and the cephalic pole of the right 
kidney, combined with a certain amount of lateral overlap 
of the two renal buds producing in addition a marginal 
confluence and establishing a very complete union of the 
two fundaments into a single gross anatomical kidney with 
double ureters; each tract possessing a separate vesical 
orifice at the lateral angles of a typical trigone. 

HuNTINGTON. (Dissecting room specimen.) Male, aged 
56. Patient had a unilateral fused kidney of the right side. 
The ureters were double urcters. The case was one of gross 
renal dystopia with fusion at the cephalic pole of the right 
uniting with the caudal pole of the left, combined with the 
umbilical veins of the abdominal vein trunks. The fusion 
ws very complete and the resulting compound organ close- 
ly imitated in shape, position, and general appearance a 
normal, large, single, ght kidney with complete ureteric 
reduplication. The size, shape, and position of the ureteric 
openings in the bladder were normal. 

Hyman. Female, aged 32. Dull pain in the right lumbar 
region for 4 years. Pain did not radiate but was aggravated 
when in the sitting posture. No urinary disturbances. The 
abdomen was lax; no masses were palpable. The urine was 
acid; specific gravity, 1.018; trace of albumin; moderate 
epithelial cells. Cystoscopy showed a normal bladder and 
trigone, with normally situated orifices. X-ray of the 
urinary tract showed a suspicious shadow in the left lower 
quadrant of the pelvis. In order to determine its relation 
to the ureter, roentgenograms were taken with two opaque 
catheters in situ. These showed that the left ureter crossed 
the spine going toward the right kidney. Pyelogram (after 
injecting through both catheters) showed a fused right 
kidney, with two separate pelves. Nothing of a pathologi- 
cal nature besides this congenital anomaly could be found 
and the pain was probably due to pressure symptoms. 

Hyman. Male, aged 24. For 2 years patient had had 
attacks of pain in the left lumbar region, radiating anterior- 
ly to the umbilicus and posteriorly to the spine. These 
attacks were accompanied by frequent urination and 
hematuria. On abdominal palpation a mass, round in con- 
tour and of a cystic consistence, was felt, extending from 
the left lumbar region, down to and below the umbilicus. 
The mass was slightly mobile, and at times tender. The 
urine was slightly cloudy; specific gravity 1.020; and 
showed a moderate number of pus and red blood cells and 
trace of albumin. Roentgenogram disclosed a concretion 
the size of a cherry in the left lumbar region, close to the 
crest of the ilium, suggestive of a ureteral calculus. Cys- 
toscopic examination showed a normal bladder and trigone, 
and normally situated ureteral orifices. Both ureters were 
catheterized and no obstruction encountered. Shadow- 


graph catheter was passed which showed the right ureteral 
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catheter crossing the spinal column, and coming in con- 
tact with the stone shadow, which was situated in the lower 
pelvis of a fused kidney. Diagnosis: A calculus in the 
lower pelvis of a fused kidney. Pyelotomy was done and 
the stone removed. 

Kipp. Solitary kidney with double ureters, normally 
attached to the bladder. Autopsy specimen. 

LowsLey, KINGERY AND CLARKE. Male, aged 28. 
Patient had suffered pain in the right lumbar region of 4 
years’ duration, dull in character, radiating to right lower 
abdomen. The kidneys were not palpable. Patient was 
operated upon for a low right kidney with temporary relief. 
No hematuria, dysuria, nor frequency were present. 
Cystoscopic examination showed a normal bladder and 
normal ureteral orifices. Urine showed pus in specimen 
from left catheter. Pyelogram showed a fused kidney on 
right side. 

Lunp. Russian, aged 24, gave a history of hematuria, 
dysuria, and lumbar pains of 2 years’ duration. Cystoscop- 
ic examination showed the bladder and ureteral orifices 
normal; both ureters allowed passage of catheters for 30 
centimeters. While the right kidney showed normal secre- 
tion and no “‘indigocarmin” in 30 minutes, the left kidney 
showed a decrease in the amount of urine and a fair “‘indigo- 
carmin” in 15 minutes. Roentgenogram showed concen- 
tration in pelvis of left kidney. Roentgen-ray examination 
with shadow catheters disclosed catheters leaving the right 
and left orifices of the bladder normally, but at the right 
sacro-iliac synchondrosis the right catheter turned over 
toward the left, and close to the left transverse process of 
the fourth lumbar vertebra it stopped just lateral to the 
calculus. The catheter inserted in the left ureter continued 
up as far as the twelfth left rib. Roentgen-ray diagnosis: 
Fusion of the kidneys with a concretion in the lower pole 
of what appeared to be the pelvis of the right kidney. 
Operative findings: Enlarged kidney on the left side, 
repiesenting a fusion of the left and the right kidneys; in 
the lower part a stone about the size of a small nut, which 
was easily released. Recovery was uneventful. 

MENNACHER. Case of fused kidney on the left side. 
This was found incidentally at autopsy in a 5-year-old boy 
who had died of malignant lymphoma or pseudoleukemia. 
There had been no symptoms connected with the malforma- 
tion. The right kidney was missing in its normal place, 
but was found on the left side under the left kidney, its 
upper pole apparently grown to the lower pole of the latter. 
There were two ureters, the right leading to the displaced 
right kidney, the left following the usual course to the 
upper left kidney. The two ureters crossed in such a way 
as to form an obtuse angle, the right lying behind the left. 
The length of the two fused kidneys together was 13 centi- 
meters. On the anterior side they could be separated into 
three parts and the place of contact between the two kid- 
neys was marked by a shallow groove. Both ureters pro- 
ceeded in a straight course to the bladder, each entering the 
corresponding side in the normal way. The trigone, the 
prostate with its colliculus seminalis, and the other genitals 
were normal. Microscopic examination of the renal tissue 
showed no pathological change. No anomaly could be 
ascertained in the suprarenal capsules. 

MEYER. Specimen obtained at autopsy. Male, aged 23. 
No clinical data. Two ureters, one of which was bifurcated, 
were found near the renal mass. The weight of fused renal 
mass was 300 grams. 

PoHLMAN. Male, negro, aged 1 year. Cause of death un- 
known, probably pneumonia. An irregular mass was found 
lying upon the bodies of the fourth and fifth lumbar 
vertebra extending to either side. The tumor was, roughly, 
quadrilateral and flattened; the long axis obliquely di- 
rected so that it was higher on the right side. The ureters, 
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although they emerged ventrally, emptied in the normal 
position in the bladder. 

RaATHBUN. Female, adult. Patient suffered frequency and 
dysuria for 2 years; she had pain in the left groin which 
had become worse. Cystoscopic examination showed the 
ureteral orifices at usual locations and apparently normal. 
The catheter passed readily into the kidney pelvis on the 
right; on the left it was arrested at a point near the prom- 
ontory of the sacrum. Roentgenogram of injected left 
kidney showed a somewhat dilated and tortuous ureter and 
a dense shadow at the point of obstruction. Diagnosis: 
Calculus. At operation the left ureter was found bifurcated 
at a point over the sacral promontory. The two ureters 
were traced for about 2% inches beyond the bifurcation, 
where they passed over to the right side and were definitely 
leading to the right kidney. The entire absence of the left 
kidney was conclusively demonstrated. 

Stewart and Lopce. Male, aged 56. Patient died of 
acute generalized peritonitis following a left inguinal colos- 
tomy for annular carcinoma of the sigmoid flexure. There 
were early metastatic deposits of growth both in the liver 
and in the abdominal (pre-aortic) and mediastinal lymph 
glands. No renal tissue was found on the left side of the 
body, although the left adrenal was normally situated. The 
right kidney was apparently enlarged, measuring 16.5 by 
7.5 by 4 centimeters in its three diameters. Attached to 
and closely incorporated with the inner aspect of its lower 
half was an accessory kidney, measuring 9 centimeters 
in length, and about 3.5 centimeters in width. This dis- 
tinctly demarcated mass would seem to represent the left 
kidney, and even so, the two organs appeared to be fused 
over a wide area. Each had a separate hilum, pelvis, and 
ureter. The right ureter sprang from the upper hilum, at 
the level of the first lumbar vertebra, this pelvis having one 
vein anterior to it and an artery and vein behind. The left 
sprang from the lower hilum, and at first ran almost directly 
downward in a deep groove in the anterior surface of the 
kidney. It then passed downward and inward across the 
right psoas magnus muscle, afterward beneath the right 
ureter, and finally crossed the middle line just below the 
bifurcation of the aorta. The orifices of the ureters and 
plice ureteric appeared normal. 

SUTHERLAND and Epincton. Male, infant, aged 2 
months. Cause of death: acute bronchopneumonia. Post- 
mortem examination showed fusion of kidneys; hypo- 
spadias; small umbilical hernial sac. The fused kidney 
occupied the left side. No kidney was found on the right 
side. The kidney mass measured 6.5 by 3 by 2.5 centi- 
meters. The anterior surface showed distinct lobulation. 
The posterior side was smooth. The hilum faced anteriorly. 
Two distinct pelves emerged from the hilum, one above the 
other. There were two ureters: The lower passed to the 
right side of the trigone; crossed anteriorly by the upper 
ureter which passed to the left of the trigone. The supra- 
renal capsules were normal. Vasa deferentia, vesiculi 
seminales, testes, were normal. Patient had a fairly well 
marked hypospadias. 

THompson. Male, aged 6 weeks. A lobulated left soli- 
tary kidney, extended as low as the bifurcation of the aorta. 
Three segmental vessels passed to the kidney from the left 
side of the aorta. Two ureters: One from the front and 
upper part, extended downward in front of the organ to the 
pelvis, the other passed from the lower and narrow one of 
the kidney. The upper one passed to the bladder and 
opened into it in the usual position of the left ureter, the 
lower one cut across the bifurcation of the aorta and lay 
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superficial to that vessel. Passing into the pelvis, it opened 
into the bladder in the position of the right ureter. 

Witcox. Male, aged 10 months. Admitted to hospital 
suffering from an acute infection of the pharynx, cervical 
adenitis, and otitis media. Temperature 105 degrees. An 
indefinite mass was palpated in the lower right quadrant. 
The kidneys were represented by an irregular nodular mass 
in the midline at the level of the brim of the pelvis. Nu- 
merous cysts were present throughout the kidney substance. 
The renal mass consisted of three kidney elements fused. 

WitHetmy. The left kidney was displaced to the right 
side and lay inferior to the right kidney. The right kidney 
was abnormally low, its lower pole overlapping the crest 
of the ilium and extending about 2.5 centimeters below it. 
The right suprarenal had its normal relation to the upper 
pole of the right kidney; the left was normally placed and 
was on about the same level as the right. The ureter from 
displaced left kidney had a normal entrance into the bladder 
on the left side. The trigone of the bladder was also normal. 

WINTERNITZ. Patient aged 5 months died from acute 
and chronic ulcerative enteritis and colitis. Autopsy 
showed the two kidneys fused forming an S-shaped mass. 
There were two distinct kidney-shaped poles; each with a 
definite hilum. The ureter of superior pole was normal as 
it entered the hilum; of the inferior (lower mass) calyx was 
bulged and dilated into a heart-shaped structure, 1 centi- 
meter in diameter. Both ureters entered the bladder in the 
normal position. Two renal arteries and two renal veins 
were present. 
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UTERINE MYOMATA AND PREGNANCY WITH SPECIAL REFERENCE 
TO TUMOR NECROSIS* 


By P. BROOKE BLAND, M.D., PHILADELPHIA 


HILE uterine myomata, especially 
W tex of the submucous type and 
those located in such a way as to 
cause degenerative changes in the endo- 
metrium, generally are associated with steril- 
ity, it is well known that myomata in other 
situations may not act as barriers to con- 
ception. Pregnancy takes place in a certain 
percentage of cases and Giles finds that 30 per 
cent of women suffering with these growths 
do not conceive. This observation is quite in 
accord with the views expressed by the ma- 
jority of writers. 

Child states: ‘While it is true that many 
women grow myomata and babies indis- 
criminately and in large numbers, as a general 
rule these tumors promote sterility and retard 
fertility.” 

Olshausen, in studying the histories of 1,730 
married women suffering with uterine myo- 
mata, found 30 per cent sterile, and Lynch, 
in 3,617 cases, found 31.5 per cent sterile. 

Giles, in his outstanding work on sterility 
in women, states that myomata in the early 
years of married life do not play an important 
role in the etiology of sterility. The writer 
to whom we have referred cites 262 married 
patients—some married for not more than 5 
years—in whom myomata were found in only 
one patient of every twenty, but in patients 
married for more than 10 years these growths 
were present in one of every three. 

From carefully compiled figures, Giles 
further finds that up to the age of 30 the re- 
lation between myomata and sterility is quite 
unimportant since these tumors were found 
in only two of every one hundred sterile 
patients. After the age of 40, the relation is 
infinitely more striking and growths were 
found in two cases out of every five. 

The proportion of married women suffering 
from myomata of the uterus who were found 
sterile was approximately one out of every 
three. To be exact there were found in 2,165 
patients—reported by eleven different au- 


thors—661, or 30.8 per cent, sterile. In 556 
personal cases, Giles found that 395, or 71 
per cent, had borne children and that 161, 
or 29 per cent, were sterile. Adding the 
personal cases observed by Giles to the num- 
ber previously quoted we find a total of 2,702 
married patients suffering with myomata, of 
whom 822, or 30 per cent, were sterile. 

Giles believes that myomata must have 
some etiological relationship to sterility, but 
he is convinced that the influence of the 
growths upon conception is not very marked. 
This author also claims that there is a “con- 
verse aspect”’ of the subject that calls for con- 
sideration, namely, that myomata may not 
necessarily be the cause of sterility, but the 
result of sterility, or in other words, the result 
of the failure of the uterus to perform one of 
its assigned functions. 

Giles endeavors to support this contention 
by citing the histories of 556 married patients 
of whom 60 per cent had never been pregnant, 
although at least 25 per cent of these women 
had been married for more than 5 years and 40 
per cent for more than 10 years. Furthermore, 
the great majority had been married a long 
time before the fibroids developed and there 
were but few patients in whom the history of 
fibroids went back more than from 3 to 5 
years. Giles claims, therefore, that these 
patients were not sterile because they had 
myomata, but that they developed the tu- 
mors because they did not conceive. This 
hypothesis has been considered and, at least 
partially, accepted by some, but by most 
writers it is looked upon with skepticism. 
Personally, this fanciful theory does not make 
an impelling appeal. 

Irrespective of race and creed in this coun- 
try, if not in most enlightened countries—I 
might say in most of the too enlightened 
countries—and even in the American born, 
regardless of parentage, there has been for a 
decade or two or longer a gradual diminution 
in multiple offspring. Large families are the 


1Presented at the Annual Meeting of the Waterloo Medical Society, Waterloo, Iowa, May 21, 1924. 
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exception rather than the rule. The gospel of 
personal comfort is more assiduously prac- 
ticed than the rearing of large families. All in 
all, especially with the well-to-do and middle 
classes, families with three children and less 
are infinitely more frequent than families with 
three children and more. One-child, two-child, 
and three-child sterility, especially the first, is 
increasing because it has been selfishly so 
desired and so designed. A family of three 
children has often been regarded as the ideal, 
but even this ideal—if there still exists an 
ideal as to the family numerically—is not 
regarded with the same degree of favor as it 
was a decade ago. 

How far the practice of contraception and 
the limitation of offspring will go, one cannot 
say. With the diminution in multiple off- 
spring, it would seem logical and justifiable 
to assume that there should be a correspond- 
ing increase in uterine myomata while there 
has been an apparent increase in uterine can- 
cer—though a disease of the multiparous 
largely—no striking increase in uterine fibroid 
has been noted. 

Notwithstanding, the figures presented by 
Giles, we believe that uteri, the seat of myo- 
mata, especially those encroaching upon and 
deranging the endometrium, are influential 
in producing sterility to say nothing of the 
concomitant changes in the fallopian tubes 
which act as additional barriers to conception. 
Tubal changes of sufficient gravity to pro- 
hibit conception are found associated with 4o 
per cent of myomata. The ovaries, too, are 
variously affected in approximately 50 per 
cent of cases. 

In 934 uterine myomata studied by Kelly 
and Cullen, the tubes were found normal in 
482, but tubal inflammatory disease of varying 
degree was present in 423. In 496, or in over 
50 per cent, the ovaries were similarly affected. 





RELATION OF MYOMATA TO FERTILITY 


Uterine myomata not only inhibit concep- 
tion, but they are influential in diminishing 
fertility as well. 

In 386 cases of uterine myomata Giles 
found a one-child sterility in 27.4 per cent. 
This is much greater than obtains ordinarily. 
Fifty-one and eight-tenths per cent of his 
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patients had two pregnancies and 70.7 per 
cent had had not more than three pregnancies. 

T. B. Phillips, in his clinic in Amsterdam, 
found that the average number of children 
born to women who conceived was 3.21 per 
cent. Submucous and interstitial tumors are 
most commonly responsible for sterility. We 
observed a patient with a pedunculated sub- 
mucous tumor blocking the cervical canal, 
who was sterile for several years. Removal 
of the growth was followed by conception and 
a full term labor. Subserous tumors do not, as 
a rule, hinder fertility nor, unless they be the 
seat of degeneration, or complicated other- 
wise, are they likely to cause abortion. 

In 1,904 myomata, Scipiades found 814, 
or 75.5 per cent, occurring in married women 
and 244, or 29.9 per cent, of these patients 
were sterile; 264, or 24.5 per cent, were not 
married, so the relative frequency of myomata 
in the married and unmarried, this author 
believes, is about three to one. As regards 
productivity, the 814 married women had 
1,805 children and 441 abortions. The number 
of children born to each mother was 2.25 and 
the number of abortions was 0.55 or excluding 
the nulliparous, 3.21 children and 0.8 abor- 
tions. 

Kelly and Cullen, in 1,149 cases, found 842 
married women and 307 single. All but 5 of 
the married women wedded before the age of 
40. Of the total number, 584 (more than 50 per 
cent) were sterile, 75 had had miscarriages, but 
no full term labors and 490 had given birth to 
children. Of the sterile patients, 295 were 
married (187 white, 108 colored), and 298 
were single. The length of married life of the 
295 sterile patients was: 
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In addition to the 72 women who had mis- 
carried but who had never been delivered of 
full term children, there were 165 others, who, 
having given birth to children, had also mis- 
carried, thus making a total of 240 patients 
who had miscarried. The majority of these 
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(153) had one miscarriage; some had several, 
ranging from 2 to 6, but these were rare. As 
to the term of gestation, abortion occurred 
at any time from the first to the seventh 
month, but the majority took place between 
the second and fourth month. 

One hundred and seven of 130 miscarriages 
occurred between the first and fourth month; 
7 in the fifth month; rz in the sixth month, 
and 5 in the seventh month. In 110 the month 
of interruption was not mentioned. These 
figures show that one-half of all the patients 
had never conceived, and excluding the 307 
single women, necessarily sterile, there were 
still 277 out of a total number of 842 who, 
though married, had never conceived. Kelly 
and Cullen in view of the frequent association 
of disease of the appendages, were unable to 
determine whether the myomata or the 
accompanying disease of the tubes and ovaries 
were responsible for the sterility. 


INFLUENCE OF MYOMATA ON PREGNANCY 


It seems logical to conclude that myoma- 
tous uteri so often associated with manifold 
changes either in the growth itself, the uterine 
body, or the endometrium, would constitute 
a very barren field for the production of off- 
spring. The majority of patients suffering 
with these growths, as we have already in- 
dicated, are sterile; but conception, while ex- 
ceptional, may occur. In Kelly and Cullen’s 
series, over 50 per cent of the married women 
did not conceive. However, sterility is not 
the rule. A certain number of patients con- 
ceive, but even if conception does occur, the 
soil still is unsuited for retention of the em- 
bryo, and interruption of the gestation is likely 
to occur. In a study of 188 specimens we 
found 6 complicated by intra-uterine gesta- 
tion and 2 by pregnancy in the fallopian tube. 

Scipiades claims that pregnancy complica- 
ting myomata often results in abortion and 
requires surgical interference in from 30 to 50 
per cent of cases. However, in 8 cases under 
personal observation within the past 10 years 
we have observed only one instance of inter- 
ruption. In this patient, abortion followed 
abdominal myomectomy. Scipiades believes 
that not more than 50 per cent of myomatous 
uteri will carry a pregnancy to full term. 


The figures cited above show that uterine 
myomata predispose not only to sterility, 
but to interruption of gestation as well. This 
occurred, as mentioned, in 240 cases reported 
by Kelly and Cullen. Several factors, per- 
haps, are responsible for the interruptions of 
gestation. Uterine contractions set up by the 
tumor itself are probably influential in some 
cases. The changes in the endometrium, no 
doubt, are mostly responsible and hemor- 
rhage occurring about the gestation-sac favors 
premature separation of the placenta and sub- 
sequent abortion. 


INFLUENCE OF MYOMATA ON LABOR 


As a complication of labor at term, myo- 
mata are not frequently encountered. Pinard, 
according to Macfarlane, in 13,915 consecu- 
tive labors found only 0.6 per cent compli- 
cated by these growths. 

A subserous tumor usually does not inter- 
fere with parturition, but a growth in the 
uterine wall may cause malposition of the fetus 
or placenta, and produce dystocia during 
labor. A neoplasm impacted in the pelvis may 
wholly prevent spontaneous expulsion of the 
fetus, but even a tumor low in the pelvis may 
rise during uterine contractions and allow 
fetal exit. A large tumor or multiple tumors 
may retard the progress of labor by interfering 
with uterine contractions. Postpartum hemor- 
rhage may also be favored by growths of this 
character. 

However, in myomata complicating gesta- 
tion, a certain number of both maternal and 
fetal deaths occur. Lafour, in 300 cases com- 
plicating pregnancy, in which delivery oc- 
curred through the vaginal canal, found the 
maternal mortality 53 per cent and the fetal 
mortality 66 per cent. In 20 per cent of the 
cases, forceps were used, with 8 maternal and 
13 infantile deaths. 

Johnston believes that myomata complicat- 
ing pregnancy or labor will result in the death 
of one-third of the mothers and one-half of the 
babies. Crossen, in 84 cases, found that if the 
mothers were allowed to go to term 64 per 
cent delivered themselves without assistance 
and 36 per cent required forceps delivery. 
Veit had a maternal mortality of 33 per cent 
and a similar mortality for the children. In 87 
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version cases, this author had a maternal 
mortality of 64 per cent and a fetal mortality 
of 82 per cent. An adherent placenta was 
found in 21 cases, from which 13 of the women 
died. 


INFLUENCE OF PREGNANCY ON MYOMATA 


Increased nutrition usually favors increased 
development, so small tumors not previously 
recognized may become larger after the third, 
fourth, or fifth month of gestation. That they 
atrophy to a certain degree during involution 
is probable, and naturally to be expected, but 
that they completely disappear, as formerly 
thought, after the termination of gestation, is 
highly improbable. Necrosis of the growth, 
especially red necrosis, while rare, is not by 
any means an anomaly. We encountered 
eight instances of this type, and necrosis is 
most likely to occur in the subperitoneal and 
superficial interstitial growths. Our eight 
cases form the basis of this paper. 


FREQUENCY OF RED NECROSIS 


Fairbairn believes that 5 to 7 per cent of 
myomata, complicating pregnancy, are sub- 
ject to this unusual form of degeneration. He 
bases this conviction on 88 myomata re- 
moved from patients in the Gynecological 
wards of St. Thomas’ Hospital, London. 
Seven, or 8 per cent, of the tumors removed 
showed red degeneration. In another series 
of 105 specimens, Io or 9.5 per cent, were 
affected by the degenerative process. 


PATHOLOGY 


Number of growths affected. Asapathological 
entity, red degeneration of uterine myomata 
was first described, according to Schiller, by 
Gebhard in 1899, but the first paper on the 
etiology, pathology, and treatment of the 
condition was presented by Fairbairn in 1903. 

The term red degeneration or red necrosis 
has been applied to the condition because of 
the discoloration presented by the surface of 
the tumor on section. A peculiar feature of 
the pathology of red necrosis is that the dis- 
ease is often limited to a solitary tumor, though 
sometimes two or three may be affected. This 
is true irrespective of how many tumors the 
uterus may contain. A specimen in which all 


growths were affected has not been recorded, 
Occasionally, two or three or more may be in- 
volved. In three of our cases the alteration 
was limited to a solitary tumor. In two other 
cases two tumors were obviously affected and 
in two others two but not more than three 
were the seat of trouble. In one patient, 
though the uteruscontained numerous growths, 
only two exhibited macroscopic evidence of 
the degenerative trouble. 

Size of tumor. Tumors of large size are 
rarely, if ever, involved in red necrosis. This 
may be explained on the basis that pregnancy 
rarely occurs in uteri containing very large 
myomata. In most instances the disease 
seems to involve tumors of moderate size. 
In none of our cases did the growth exceed 
3 inches in diameter and the majority did not 
exceed 2 inches. They were, for the most part, 
comparable in size to a large plum or lemon. 
Two were about the size of a baseball and 
these were the largest. 

Site of tumor. The anatomical situation of 
the tumors seems to bear some etiological re- 
lation to the disease. In all our specimens, as 
well as all others the writer was able to study 
in the literature, the growths were either of the 
subserous sessile or superficial interstitial 
type. Most of the recorded cases are de- 
scribed as occurring in interstitial growths, 
but all of these were nearer the serous covering 
than the mucous lining. 

The writer believes that the large propor- 
tion of specimens recorded can safely be 
placed in the category of the subperitoneal 
sessile or subperitoneal semi-pedunculated 
variety. None of our cases were pedunculated 
and all approached nearer the subperitoneal 
than the true interstitial type. This anatomi- 
cal position renders conservative myomec- 
tomy possible without interruption of the 
gestation. 

The anatomical relation of the growth may 
also play a réle etiologically, brought about by 
mechanical pressure circulation. Mechanical 
pressure with obstruction of the blood supply 
may be provoked by impingement of the 
growth against the bony pelvis or against the 
abdominal wall. Why similar phenomena for 
similar reasons do not occur in truly peduncu- 
lated tumors the writer is unable to explain. 
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EXTENT OF NECROSIS 


The extent of the necrotic process is vari- 
able. No two specimens will show the same 
degree or same type of disease. In describing 
the gross changes which occur it may be said 
that tumors exhibiting a state of red degenera- 
tion are more or less cedematous and, there- 
fore, softer in consistence than an ordinary 
myoma. Onsection the surface of the neoplasm 
may show either localized or diffused degenera- 
tion. In the diffused process the whole tumor 
is involved in the disease. Widespread ne- 
crosis is said to occur in the majority of cases. 
This was not conspicuous in our cases. In 
these the process was circumscribed and ap- 
peared as multiple—three or four—localized 
necrotic areas in the center of the tumor mass. 
These did not exceed 2 centimeters in diameter 
and varied from 1 to 2 centimeters. 

Bland-Sutton described a specimen in which 
the necrotic section appeared in streaks, in- 
volving only a few bundles of the fibers with 
normal fibers interposed. 

In certain cases necrosis is seen as a shell 
near the periphery of the growth, leaving the 
central portion free. In most of the specimens 
studied the condition arose in the central 
section of the tumor. In none of our cases was 
there evidence of degeneration in the periph- 
ery. The relative frequency of central necro- 
sis is explained on the basis that this portion 
of the growth is most remote from the blood 
supply. 

The incised surface of the tumor mass is 
usually dry and listless—dull and lifeless— 
and but little fluid can be expressed from the 
tumor mass. In extensive cases, according to 
Lockyer, the surface on section resembles 
raw or partially cooked beef, hence the term 
“red degeneration.” Indeed, even in myoma- 
ta showing circumscribed necrosis, the only 
form we observed, the resemblance was strik- 
ing and presented the appearance of moder- 
ately broiled beef. The color, however, was 
not red, but of a slate tinted or dusky gray 
hue. 

The incised surface, it is said, emits a pe- 
culiar fishlike odor. This in our cases was not 
noted, at least not to the extent of attracting 
attention. The odor is attributed to the 
presence of amines because it is known that 
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these are one of the products of the destruc- 
tive distillation of proteid. 

Dilated vessels, with thrombosis, are ob- 
served both in the capsule and in the par- 
enchyma of the incised tumor mass. These 
phenomena were not prominent in the speci- 
mens we removed, though free bleeding, be- 
cause of the coincident pregnancy, was en- 
countered. 

It is pointed out that red degeneration is 
often, though not invariably, preceded by 
hyaline degeneration. This feature in our 
cases was conspicuously absent, at least ma- 
croscopically. It may be well to emphasize 
that the color of the necrotic tumor does not 
always harmonize with the term applied. It 
is not, as we have already indicated, invari- 
ably red, but ranges anywhere from red, 
reddish brown, mahogany, black, dusky slate, 
gray, yellow, and even white. In the cases 
herewith reported the color was rather charac- 
teristic and quite consistently of a listless 
dusky-gray slate hue. Whatever the original 
color may be it always becomes darker on 
exposure to the atmosphere. The discolora- 
tion is due to laking of blood through the 
necrosed tissue, by lipoids, and to the diffu- 
sion of blood pigment into the cells. 

Schiller states: “It is most probable that 
this pigment becomes fixed in the tissue.” 
Positive Prussian blue reaction was found 
twice, he says, in a case of Schueltze and 
Ahlstrom, though neither Murray nor Shaw 
found the positive iron reaction. 

We have already pointed out that the color 
of the incised tumor is due to blood pigment 
which becomes laked by the action of lipoid 
substances and hence the variation in the color 
of the necrotic areas is dependent upon the 
quantity of the lipoid materials present. For 
example, according to Leith Murray, there is 
observed: 


1. In red degeneration = lipoid just sufficient to 
produce perfect hemol- 
ysis. 

2. In brown or brownish- = lipoid in moderate excess. 

black or gray degenera- 
tion 
3. In yellow degeneration = lipoid in excess sufficient 


to cause bleeding. 

4. In white degeneration = lipoid sufficient to pro- 
duce hemolysis, the 
latter being restrained 
by blood plasma. 
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Here it is well to consider the relation of 
bacterial invasion—infection—to red necrosis. 
It is a common observation that in submucous 
myomata necrosis is almost invariably fol- 
lowed by infection and sepsis. Red necrosis, 
on the other hand, complicated by pregnancy, 
or occurring independently of gestation, is an 
aseptic process and infection rarely, if ever, 
occurs. 

Schiller describes it as an aseptic necrobiotic 
change with hemolysis and autolysis of tissue. 
Red necrosis, while it most frequently occurs 
as a complication of pregnancy, is sometimes 
observed, though rarely, in the non-pregnant. 
As a complication, independent of pregnancy, 
the process is not usually so pronounced nor 
complete. 

Sometimes necrobiosis is used synonymous- 
ly, though erroneously, with red degeneration. 
The term necrobiosis is used to imply partial 
death of tissue in contradistinction to true 
necrosis in which actual tissue death occurs. 

Lynch claims that the term necrobiosis can- 
not be used interchangeably, because red 
degeneration may eventuate in complete re- 
covery with restoration of tissue vitality, 
though there is abundant proof both clinically 
and pathologically that the process may con- 
tinue in certain instances to liquefaction and 
total necrosis. 

In none of our cases did complete necrosis 
occur. In three of our patients active symp- 
toms indicating acute degeneration were 
present, but the symptoms subsided under 
simple expectant treatment. In these patients 
cesarean section with myomectomy or hys- 
teromyomectomy was performed at term. 
In the specimens examined after operation the 
incised surface showed that complete restora- 
tion uf tissue vitality had not occurred. They 
ostensibly received just sufficient nutrition 
to prolong life and prevent continuation of 
the necrotic process. The neoplastic tissue 
retained the grayish hue and was more or less 
dry and semilifeless. In respect to the term 
necrobiosis it may be stated that there is 
clinical evidence to show that in some of the 
tumors the active symptoms subsided, but 
this does not necessarily imply that tissue 
vitality has been wholly restored. Restora- 
tion is evidently only partial, but sufficient to 


hinder further degeneration. Under the cir- 
cumstances it does not seem to be proper to 
use necrobiosis synonymously with true necro- 
sis. It should be looked upon simply as a 
feature or stage of the degeneration, continu- 
ing to actual death in certain cases and stop- 
ping rather short of death in others. 


HISTOLOGY 


The extent of degeneration is determined 
by the appearance of the cell nuclei and by 
the reaction of the cytoplasm when submitted 
to certain stains. Histologically, red necrosis 
has no distinguishing features and it cannot, 
therefore, be differentiated microscopically 
from ordinary necrosis of the tumor cell. 
The nuclei stain only moderately or do not 
take any stain at all. They seem to lose their 
capacity for taking up the stain, and because 
of this faint response to staining they have 
been described as ‘‘nuclear ghosts.” Cell 
disintegration with pyknosis and karyolysis 
is always quite marked. Evidences of granu- 
lar and hyaline alteration are nearly always 
present. The muscle cells seem to resist the 
necrotic process longer and their outline often 
remains well preserved. 

In sections taken from the most active and 
advanced areas of the disease, the cells react 
to staining feebly if at all. In these sections 
the outline of cells may be lost and nothing 
but an amorphous mass of detritus may be 
found. The cells which respond to staining 
are probably those which are the last to suc- 
cumb to the necrotic disorder. 

Round cell infiltration is rarely found and 
this feature emphasizes the non-infectious 
nature of the troutle. Weigert’s stain dis- 
closes fitrin in the smaller vessels, but in no 
place is there any proliferation of the vessel 
endothelium. Scattered throughout the sec- 
tions small hemorrhagic areas are usually ob 
served. Hematoidin needles have been noted 
between the cells both by Hammerschlag and 
von Frankue. Fat is generally seen in the dis- 
integrating fibers. 

In a series of slides illustrating necrosis it 
would be impossible, then, to differentiate a 
specimen of red degeneration from a yellow or 
white type. In short, red necrosis does not 
represent a special histological form. 
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Lockyer says the microscopic features ob- 
served in necrotic fibroids is practically the 
same, irrespective of the color which the tis- 
sue may assume. The ordinary microscopic 
changes observed in hyaline degeneration are 
usually found coincident and these are looked 
upon as antecedents of red degeneration. 

To summarize the histological features, they 
appear, as pointed out by Lockyer, as follows: 

1. Irregular and scanty nuclear staining. 

2. Granular and hyaline alteration. 

3. Fatty material running in a line of the 
original direction of the muscle fibers. 

4. Fat within wandering phagocytes, both 
outside and inside the lymphocytes. 

5. Signs of vascular degeneration, engorge- 
ment, thrombosis and fibrin deposited within 
the vessels. 

ETIOLOGY 

Many hypotheses are advanced as to the 
cause of red degeneration. Owing to the out- 
standing work of Murray, most observers be- 
lieve that the process is incited by hemolysis 
from lipoids, because the lipoids in degenerat- 
ing myomata are markedly hemolytic. Mur- 
ray claims that the hemolytic action of the 
lipoids is restrained by the blood plasma or, in 
other words, that the blood plasma inhibits 
the hemolytic influence of the lipoids. When 
the lipoids are greatly increased, hemolysis 
occurs and oxyhemoglobin can be demon- 
strated in the spectrum. 

There is always observed more or less throm- 
bosis of the blood vessels with the deposition 
of fibrin within the vessels and more or less 
degeneration of the blood cells. The theory 
of Murray has received quite general approba- 
tion though some authors, notably Ahlstrom, 
deny that the lipoids are increased. He 
records three cases in which they were de- 
creased or wholly absent. 

Some writers attribute the cause of red 
necrosis, as we have already indicated, to the 
scanty blood supply of myomata with throm- 
bosis and hemorrhage. 

Lockyer, after a careful study of Murray’s 
work, believes that hemolysis and not throm- 
bosis is the predominant change. Other ob- 
servers believe that the necrotic process is in- 
augurated by the contractions of the uterus 
which normally occur during pregnancy. 


This or some other cause may produce me- 
chanical obstruction of the nutrient vessels 
and provoke necrosis. This theory would 
seem to have some bearing etiologically, since 
a uterus may contain multiple tumors, yet a 
single growth or only two, or at the most three, 
may be the seat of the degenerative change. 
Schiller assigned the cause in his personal case 
to a local disturbance in nutrition. 

Obstruction of the nutrient vessels from 
mechanical pressure of the growth against the 
bony pelvis or abdominal wall appealed to the 
writer as a contributing factor, at least, and 
worthy of consideration in the 8 cases herewith 
recorded. 

Vautrin, according to Schiller, believes that 
rotation of myomata in their capsular bed, 
resulting in disturbance in continuity, may be 
influential. Other writers look upon the toxins 
of pregnancy as causative. Some regard the 
trouble as due to increased coagulability of 
the blood and still others assign endarterial 
changes as provocative. Except in syphilitic 
subjects, endarteritis in the childbearing 
woman is rare. This would seem quite suf- 
ficient to exclude endarteritis as a cause. 
Finally, the elaboration of a proteolytic fer- 
ment must be kept in mind as possibly in- 
fluential. From this array of theories, not one 
of which has been universally accepted, we 
are forced to admit that the cause of the 
trouble is still clouded in speculation, though 
the theory of Murray has received wider 
acceptance than any yet mentioned. 


SYMPTOMS 


The symptoms of necrotic myomata com- 
plicating pregnancy are variable. In most 
cases they are quite active and of sufficient 
intensity to enforce rest and recumbency. 
Pain, with localized tenderness, is the most 
distressing symptom as well as the most con- 
stant and prominent. 

In the first two cases recorded in this series 
the onset of pain was most abrupt and most 
violent, resembling somewhat an acute ap- 
pendicitis. Indeed, in these two cases, be- 
cause of the pain being localized in the region 
of McBurney’s point and associated with dis- 
tinct circumscribed tenderness and a palpable 
mass, a tentative diagnosis of acute appendi- 
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citis was made. In the first case the true 
nature of the trouble was not disclosed until 
after the abdomen was opened. In the second 
case a positive diagnosis from knowledge 
gained by our experience with the first case, 
was determined before operation. 

In 5 cases the onset of pain with tenderness 
was abrupt, but the cause of the distress was 
readily recognized in the degenerating myoma- 
tous nodules. The third patient in our series 
was treated expectantly and after a few days 
the pain and tenderness subsided. Four 
weeks, subsequently, the symptoms recurred 
with increasing violence, so much so, that 
immediate operation was decided upon and a 
conservative myomectomy was performed. 

In the fourth case the patient had three or 
four mild attacks before operation was ad- 
vocated and performed. In this patient we 
believe operation was deferred too long. Two 
weeks subsequent to operation she aborted a 
twin pregnancy. 

In the fifth patient mild symptoms indica- 
tive of an oncoming necrotic process were ex- 
perienced at about the fourth month. Two 
weeks subsequently, the symptoms returned 
with increasing severity and with such in- 
tensity, that immediate operation was con- 
sidered. The patient was extremely anxious 
to carry her baby to term. She was, there- 
fore, in accordance with her wish, placed in 
the hospital and under simple medical meas- 
ures the symptoms subsided. During her 
residence of 14 days in the hospital she was 
extremely ill and at times her symptoms were 
indeed alarming. These ultimately subsided, 
however, and she was carried to term without 
further annoyance. She was delivered of a 
male child by cesarean section, a conservative 
multiple myomectomy being performed at the 
same time. 

The sixth patient experienced two or three 
relatively mild attacks which were controlled 
easily by rest and simple expectant means. 
She went to full term and was delivered of a 
female child by elective section. A conserva- 
tive multiple myomectomy was performed at 
the same time. 

The seventh patient of this series suffered 
several aitacks of moderately severe pain 
which at times caused her family physician to 
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suspect a threatened abortion. With moderate 
care she was carried to term and was delivered 
of a female child by cesarean section, followed 
by hysteromyomectomy. 

Finally, the eighth patient in our series now 
is under our care and is approaching term. 
She has experienced several attacks of moder- 
ate pain, but never sufficient to cause alarm 
or cause one to think of interfering. At the 
present time, except for pressure of a myoma, 
comparable in size to a large orange and lo- 
cated in the lower left segment of the uterus, 
she is relatively free from symptoms. If our 
present plans do not go awry this patient will 
be delivered at term by an elective section and 
in accordance with her wish a conservative 
myomectomy will, if possible, be performed. 

From the recital of the clinical histories of 
the foregoing patients it will be observed that 
pain, either moderate or intense, is the most 
constant as well as the most outstanding 
symptom. It will also be noted that, provided 
the tumor be localized in or near the right 
cornua of the uterus, the symptoms strikingly 
resemble an acute appendicitis. In some cases 
the symptoms have resembled, because of 
their severity, a ruptured tubal pregnancy and 
in others the condition was regarded as an 
ovarian cyst with a twisted pedicle. In 
Schiller’s case a pre-operative diagnosis of a 
strangulated hernia was made. In certain 
cases, as indicated in the recital of our series, 
the.symptoms may be mild or moderate and 
produce only moderate indisposition, but in 
acute cases the symptoms of an acute abdomen 
with peritoneal irritation are present. 

Incidentally, I might add in this connection 
that in the non-pregnant red necrosis is not 
associated with severe or alarming symptoms. 
Pain and tenderness in the non-pregnant 
are infinitely less marked. When liquefaction 
takes place in the necrotic tumor the localized 
acute phenomena are succeeded by more or 
less general systemic symptoms expressed in 
the term “‘toxemia.”’ However, in all cases of 
red degeneration the symptoms, as in other 
pelvic conditions, may comprehensibly be 
divided into local and general. In acute red 
degeneration the predominant local symptom 
is pain. The predominant symptom is gastric 
irritation manifested by nausea and vomiting. 


: 








P— > \ ee, a ee ee 





ate 
red 
red 


OW 


ill 
id 
re 


(ie la ee RR betes Tia 





x 
‘ 





BLAND: UTERINE MYOMATA AND PREGNANCY 375 


Ahlstrom in a collection of 74 cases of red 
necrosis and total necrosis found pain, moder- 
ate or intense, the most noteworthy local 
symptom in 54. Pain is most likely to appear 
abruptly and with intensity in those cases 
arising as a complication of pregnancy. 

Systemically, there may be a mild febrile 
response due to absorption of fibrin, and with 
this there is the usual corresponding febrile 
acceleration of the circulation and respiration. 
Leucocytic reaction is present and the count 
ranges from fifteen to thirty thousand. 


DIAGNOSIS 


The diagnosis of the condition may be some- 
what obscure, especially if the symptoms arise 
in a patient unsuspectingly harboring a my- 
oma. This was the experience in 2 of our 
patients. The tumors in these patients were 
seated in the right anterior uterine wall. The 
pain and tenderness associated with a mass 
were referred to the region of McBurney’s 
point, hence a provisional diagnosis of acute 
appendicitis was made. 

In the first patient the true nature of the 
trouble was not recognized until after opening 
the abdomen, but in the second patient, from 
experience gained with the first, a positive 
pre-operative diagnosis was made. If, on the 
other hand, a patient has been under observa- 
tion with a known tumor and acute symptoms 
later arise, no special difficulty should be 
experienced in determining their cause. 

In certain cases the diagnosis may be de- 
termined only after operation, but with the 
recognition of myomata complicating preg- 
nancy the possibility of red necrosis develop- 
ing should always be kept in mind. 


PROGNOSIS 


If the cases herewith reported could be 
taken as a criterion, one could justly say that 
the prognosis is uniformly good. This in the 
main is true and even true irrespective of the 
acuteness of the symptoms. This is probably 
due to the necrotic process being non-infec- 
tious or aseptic. Death, resulting from red 
degeneration of myomata complicating preg- 
nancy,israre. , 

Schiller refers to 67 cases, 3 of which termi- 
natedindeath. Two of these fatalities followed 


operation, and here the part played by the 
operation itself in the mortality rate must be 
taken into account. 

If one considers the remote possibility of 
total necrosis with liquefaction and secondary 
infection followed by rupture, the ultimate 
outlook would be less hopeful. Fortunately, 
total necrosis with liquefaction, while it occurs, 
is not frequent and rupture with infection still 
less frequent. 

TREATMENT 

From observations made in the 8 cases of 
red necrosis complicating pregnancy herewith 
reported, even though they be smallin number, 
combined with a study of the cases recorded 
in the literature, one is able to formulate 
fairly definite rules regarding treatment. 
First, the writer believes that one can safely 
assert, as we do of myomata in general, that 
the simple presence of a myoma in the uterine 
wall is no indication for treatment at all. 
Even myomata in such a position ostensibly 
as to act as a barrier to parturition may rise 
out of the pelvis and permit of fetal exit. It is 
obviously not always an easy problem to 
decide which tumors may and which may not 
obstruct fetal passage during labor. However, 
these neoplasms are, as a rule, quite accom- 
modating and they usually disclose their real 
intention several weeks before labor begins. 
Most of them rise out of the pelvis as the 
uterus increases in size and provide an un- 
obstructive exit for the fetus. 

The writer believes that during early preg- 
nancy, unless the tumor excites acute symp- 
toms, irrespective of its position, it should 
not be disturbed, but treated along simple 
expectant lines. 

Tumors occupying persistently an ob- 
structive position in the pelvis, provided 
they are agreeable to the patient, we believe, 
do not call for treatment until near term, 
when an elective cesarean operation may be 
performed and the tumor removed either by 
conservative myomectomy, depending upon 
the size of the tumor and the wishes of the 
patient, or a hysteromyomectomy depending 
again upon the wishes of the patient and the 
exigencies of the case. In three of our patients 
with quiescent tumors, conservative myo- 
mectomy was performed in two and a hystero- 
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myomectomy in one. With regard to therapy 
in those cases associated with necrosis and 
acute symptoms, one can safely say that this 
will depend upon the extent of the necrotic 
process and severity of the symptoms. 

In most cases, if not all, we believe that a 
simple expectant plan may be instituted with 
the hope of carrying the patient to full term 
and then accomplishing delivery by section 
to be followed by a conservative operation or 
hysterectomy, as the case may demand. This 
course we believe wise, because it has been 
demonstrated that operation during the course 
of pregnancy is associated with abortion, 
according to Winter, in 17 per cent of cases. 

In four of our cases early operation was 
demanded on account of the severity of the 
symptoms. In one patient the symptoms were 
most intense, but the patient was treated 
expectantly and the symptoms subsided. 
This patient had one exceedingly violent 
attack of pain with nausea, vomiting, mild 
febrile reaction, and leucocytosis. During this 
attack she was confined to the hospital and for 
a few days operation seemed inevitable. The 
symptoms, however, ultimately subsided and 
she continued toterm. She was delivered by an 
elective section and the tumors, in accordance 
with her wish, were removed, conserving the 
uterus. 

Finally, the problem of red necrosis of 
myomata complicating pregnancy with the 
symptoms, pathology, treatment, and results 
is further portrayed clinically in the following 
case histories. 

CasE1. Mrs. J.T. D., Philadelphia, Pennsylvania; 
age, 39. The family history is negative regarding so- 
called “‘hereditary disease.”’ At the age of 18 the 
patient suffered a severe attack of typhoid fever 
complicated by ‘“‘double pneumonia.” The men- 
strual period was established at the age of 14. The 
flow recurs regularly every 28 days and it lasts for 4 
days. The discharge is moderate in quantity and it 
is not accompanied by clots or unusual distress. The 
last period occurred on April 24, 1924. The patient 
was married at the age of 27. She has had three 
pregnancies and she was delivered normally of fe- 
male babies at full term. The first child was born 
on December 14, 1914. The second on January 5, 
1917, and the third, on March 31, 1921. The three 
children are living and well. During the early weeks 
of her first pregnancy the patient suffered with 
severe nausea and vomiting. On July 11, or approxi- 
mately 4 months after conception, the patient was 
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abruptly seized with an attack of acute abdominal 
pain. This was preceded, however, for 2 days with 
moderate ‘‘soreness” or a ‘‘dull ache”’ in the right 
pelvis. The pain was located in the right abdomen 
and in the vicinity of McBurney’s point. The attack 
was accompanied with nausea and mild vomiting. 
The patient was seen 6 hours after the onset of the 
symptoms and examination disclosed the abdomen 
somewhat distended and moderately rigid. A cir- 
cumscribed area of tenderness with rigidity was noted 
in the region of McBurney’s point, and deep pressure 
disclosed an exquisitely tender resistant globular 
mass. At this time the temperature registered 100 
degrees F., and the pulse rate was correspondingly 
accelerated. With the clinical symptoms presented 
plus the physical findings, a tentative diagnosis of 
acute appendicitis was made and immediate opera- 
tion recommended. To this the patient consented 
and she was removed to Jefferson Medical College 
Hospital. Operation was performed at noon or about 
12 hours after the onset of the acute symptoms. 

After etherization and the customary preparation, 
a right rectus-Kammerer-incision was made. On 
opening the peritoneal cavity more than the usual 
quantity of clear serous fluid was encountered, but 
there was no evidence of peritoneal irritation. ‘The 
enlarged uterine body was immediately exposed and 
there was found projecting from the right anterior 
fundal wall a myoma comparable in size to a tan- 
gerine orange. This, with the appendix, obviously 
free from disease, was regarded as provocative of the 
trouble and it was therefore removed. 

After enucleating the tumor, a row of interrupted 
chromic catgut sutures were introduced with the 
view of obliterating the tumor bed and a row of 
similar sutures were used to approximate the super- 
ficial surfaces of the wound. 

The appendix was also removed and the abdominal 
incision was closed in the usual manner. The patient 
was kept under the influence of sedatives for 48 hours 
subsequent to the operation and at no time there 
after did she exhibit any symptoms suggestive of an 
oncoming abortion. 

Her convalescence, indeed, was in no way inter- 
rupted and she was discharged on July 31, or 20 
days after operation. She went to term and was 
delivered normally of a female child on the date al- 
ready mentioned, December 14, 1914. 

Examination of the incised surfaces of the tumor 
revealed three areas of central necrosis of a dusky 
gray hue, ranging in size from 0.5 to 1 centimeter in 
diameter. The whole tumor, however, presented a 
dry, listless, gray appearance, indicating that the 
degenerative process, while pronounced in certain 
sections, was quite diffuse. 

Subsequent history. Since the operation the pa 
tient has been remarkably well and, as we have here 
tofore stated, she has given birth normally to two 
more female children. 

A pelvic examination made.on April 20, 1924, 
revealed the uterus in good position, freely movable, 
normal in size, contour, and consistence. 
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Large subserous uterine myoma showing exten- 
Removed from No. 


Fig. 1. 
sive necrosis with cyst formation. 
N-396. 


Case2. Mrs.E.E. T., Philadelphia, Pennsylvania; 
age, 28; wife of a physician. The patient’s father, 
three brothers, and one sister are living and well. 
Her mother died of “heart disease.”” The patient 
had measles and chicken-pox in early childhood. 
At the age of 21 she suffered with a severe attack of 
typhoid fever. The menstrual epoch was established 
at the age of 13. The periods recur regularly and are 
of the 28 day type. The duration of the flow is 3 
days and the discharge is moderate in quantity. It 
is not accompanied by pain or clots. Prior to her 
admission to the hospital the last period occurred on 
September 28, 1913. The patient has been married 2 
years, and she has not been pregnant hitherto. The 
patient was admitted to St. Joseph’s Hospital on 
March 13, 1914, a date corresponding to the com- 
pletion of the fifth month of her gestation. Twenty- 
four hours prior to admission the patient was sudden- 
ly seized with severe pain in the right lower abdo- 
men. The attack, it was thought, followed rather 
violent exertion. The maximum point of distress was 
referred to McBurney’s point and-it was of such in- 
tensity as to enforce recumbency. Mild nausea with 
vomiting accompanied the attack. The abrupt onset 
of the pain with its location in the region of the right 
iliac fossa led her husband, a physician, to regard the 
trouble as appendiceal in origin. The patient was 
admitted to St. Joseph’s Hospital on the date al- 
ready mentioned. 

Examination disclosed the abdomen somewhat 
distended and tender. The maximum area of tender- 
ness was most marked in the region of McBurney’s 
point, and here an exquisitely tender globular mass 
was palpable. The temperature of the patient on 


admission was 98.4 degrees F. and her leucocyte 
count was 13,000. The tender spherical mass was 
recognized as connected with the uterine body and a 
provisional diagnosis of a necrotic myoma com- 
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Fig. 2. Histological section of Figure 1. Light areas 


show necrosis. 


plicating pregnancy was made. Immediate opera- 
tion was advised and a conservative myomectomy 
was performed. The tumor was enucleated without 
difficulty and its bed was closed with a buried line of 
interrupted chromic catgut sutures. The super- 
ficial margins of the wound, including muscle and 
peritoneum, were approximated with a suture line of 
fine chromic catgut. The recovery of the patient was 
uneventful and she was discharged from the hospital 
on April 2, 1914, 19 days after operation. She con- 
tinued to full term and was delivered normally of a 
female child on July 6, 1914. The tumor correspond- 
ed in size to the growth recorded in the preceding 
history, and on section it presented precisely the 
same characteristic necrotic features. 

On October 3, 1914, 3 months after her delivery 
we operated upon this patient for acute suppurative 
disease of the gall bladder. Examination of the pus 
collected from the gall bladder revealed a pure cul- 
ture of the typhoid bacillus. The attack of the ty- 
phoid fever antedated the gall-bladder disease by 7 
years. 

In August, 1916, the patient gave birth, normally 
at full term, to a second female child. 

Subsequent history. Since the birth of her second 
child the patient has remained well and examination 
made on May 16, 1924, showed the uterus and its 
appendages to be normal. 

CasE 3. Mrs. H. W., Philadelphia, Pennsylvania; 
age, 41. The patient has never suffered with any 
serious illness. Menstruation had its advent at the 
age of 14. The flow recurs regularly every 28 days 
and continues for 3 days. It is rather free, but not 
associated with the discharge of clots nor is it ac- 
companied by pain. The last period occurred on 
April 14, 1924. The patient was married at the age 
of 34. She had one pregnancy and she was delivered, 
instrumentally, of a male child, at term, on July 2 
1918. During the fifth month of gestation the pa- 
tient was seized with rather severe abdominal pain. 
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Fig. 3. Yellow necrosis of uterine myoma removed from patient described as 
Case 8. This patient was operated upon and was delivered by cesarean section of a 
normal male child. Multiple myomectomy was then performed and the tumors shown 
in this illustration were removed. Two of the growths show widespread yellow necro- 
sis. The third and smaller tumor does not exhibit any necrotic change. The patient 
made an uneventful recovery. 


There was no vomiting and no elevation of tempera- 
ture. The pain was at times so severe as to confine 
the patient to bed. In February, 1918, an examina- 
tion was made and the source of the trouble was 
found to originate in a superficial subperitoneal 
myoma. From the exquisite tenderness of the growth 
a diagnosis of red degeneration was made. The 
patient was placed in bed and treated along simple 
expectant lines. At the end of 3 days the symptoms 
had almost completely subsided. The patient was 
then free from distress for one month, when the 
trouble recurred with marked intensity and on 
March 2, 1918, the patient was admitted to Jefferson 
Medical College Hospital and a conservative myo- 
mectomy was performed. The patient remained in 
the hospital for 16 days. Her pregnancy continued 
without any sign of interruption and she was deliv- 
ered instrumentally, as already mentioned, of a male 
child at full term. The tumor removed was the size 
of a lemon. The incised surface was dusky gray and 
lifeless. Three areas of slate colored necrosis, ranging 
from o.5 to 1 centimeter in diameter, occupied the 
center of the neoplasm. 

Subsequent history. Following the birth of the 
child the patient remained well. She has been seen 
by the writer from time to time. On April 28, 1924, 
an examination was made. This showed the pelvic 
organs in good condition. The cervix was free from 
disease. The uterine body was found in normal 
position, freely movable and, except for a small sub- 


serous myoma in the anterior wall the size of a clay 
marble, the contour was normal. 

Case 4. Mrs. A. M., Vineland, New Jersey; age, 
32. The mother of the patient died of cancer of the 
liver. The patient has never suffered with any 
serious illness. The menstrual epoch was established 
at the age of 13. The cycle is regular and recurs 
every 28 days. The menstrual discharge lasts for 4 
days. It is moderate in amount and is not associated 
with unusual discomfort or the discharge of clots. 
The patient was married at the age of 27. She had 
one pregnancy and this terminated in an abortion 
in the latter part of the sixth month. Between the 
fourth and fifth month of gestation the patient was 
suddenly seized with pain in the lower abdomen. 
This at first was not severe and did not interfere 
with the patient discharging her household duties. 
During two or three of these attacks, she was seen 
by the writer and the origin of the pain was attrib- 
uted to the incipient necrosis of three tumors occu- 
pying the uterine wall. Under rest and simple meas 
ures the attacks of pain subsided. 

On May 9, 1921, the patient was abruptly seized 
with a violent attack of pain, and she was admitte« 
to the Physician’s Hospital, of Vineland, New Jersey 
She was treated along simple lines without any relie! 
and on May 10, operation was recommended and # 
conservative multiple myomectomy was performed 
Five tumors ranging in size from a walnut to a smal! 
orange were removed. For 10 days subsequent to th 
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tion the convalescence of the patient was nor- 
and there were no impending signs of interrup- 


ope! 
mal I r 
tion of the gestation. After the tenth day a slight 


blow ly discharge was noted. This continued inter- 
mitiently but with increasing severity until the 
twenty-first day, when the patient aborted a twin 
pregnancy. The tumors removed exhibited the 
same features as were observed in those already 
described. 

Subsequent history. Since the operation on May 
10, 1921, and the premature interruption of the ges- 
tation, the patient has remained well. She has been 
anxious for children, but has not conceived. An 
examination made on March 14, 1924, showed the 
uterus and its appendages free from disease. 

Case 5. Mrs. L. S. M., West Chester, Pennsyl- 
vania; age, 27. Except for a rather severe attack of 
influenza, the patient has not suffered with any 
serious illness. Menstruation began at the age of 12. 
The flow recurs regularly every 28 days and it lasts 
for 5 days. The discharge is moderate in amount and 
is not associated with clots or pains. The last period 
occurred on April 8, 1924. The patient was married 
at the age of 34. She has had one pregnancy and she 
was delivered at full term by cesarean section, a 
conservative myomectomy being performed at the 
same time. About the fifth month of gestation the 
patient was seized with periodic attacks of pelvic 
pain. The pain would last for 2 or 3 days and then 
gradually subside. The patient experienced several 
mild attacks to which she did not pay much atten- 
tion. Two attacks were extremely severe, during 
one of which the patient was admitted to St. Joseph’s 
Hospital. She remained in this institution for a 
period of 2 weeks. While confined to the hospital the 
pain at times was most violent and interference 
seemed inevitable. The discomfort was accompanied 
by nausea and vomiting, but with no febrile dis- 
turbance. 

Upon physical examination the cause of the dis- 
tress was recognized as due to acute necrosis of a 
uterine myoma. The patient was extremely anxious 
to carry her gestation to full term and operation, in 
accordance with her request, was postponed. Grad- 
ually her discomfort subsided and the pregnancy 
continued to term. Delivery was then accomplished 
by cesarean section and a conservative myomec- 
tomy was performed at the same time. 

The tumor removed corresponded in size to a large 
lemon. The growth was of the subserous sessile type. 
The bed from which it was removed, as well as the 
margin of the incision, was cared for as already de- 
scribed in the preceding histories. The neoplasm on 
section presented the same necrotic appearance as 
the tumors removed from patients one and two. 

Subsequent history. On May 2, 1924, the patient 
was seen and she stated that she has not had any 
difficulty since her operative delivery. She has not 
experienced any disturbance in her menstrual cycle 
ard an examination made on the date mentioned 
: owed the uterus and its appendages to be free from 
i-ease. 
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Histological section of specimen shown in Figure 


Fig. 4. 
3. Right area in upper margin of illustration indicates site 
of necrosis. 


CasE 6. Mrs. R. H., Buffalo, New York; age, 39. 
The patient suffered with diphtheria and “variloid” 
in childhood. She had typhoid fever in early adoles- 
cence and on seven occasions she has suffered with 
severe attacks of tonsillitis. The menstrual period 
was established at the age of 16. The flow is of the 
28 day type and recurs regularly. It lasts for from 4 
to 5 days. It is moderate in amount, and it is not 
accompanied by clots or unusual distress. The last 
period occurred April 10, 1924. The patient was 
married at the age of 31. She did not become preg- 
nant until 4 years subsequently, or until her thirty- 
fifth year. She conceived in October, 1921, and was 
delivered of a female child by cesarean section fol- 
lowed by multiple myomectomy on July 1, 1922. 
After conceiving, the patient did not experience any 
discomfort until about the fourth month of gestation 
when she was seized by several attacks of abdominal 
pain lasting from a few hours to several days. These 
were never severe, although at times of sufficient 
intensity to enforce rest. In one attack the pain 
was quite violent and continued for 48 hours. These 
attacks were not associated with gastric irritability, 
nausea, or vomiting. After the sixth month the 
patient did not experience any discomfort except mild 
pressure symptoms. She was delivered by cesarean 
section on the date already mentioned. Two tumors, 
one as large as a baseball and the other the size of a 
small orange, were removed. These were of the 
sessile subserous type and protruded more from the 
uterine body than they did into the uterine body. 
The growths were enucleated without special dif- 
ficulty. The surface of the myomata on section was 
dull and lifeless. This was quite diffuse, involving 
more or less all of the tumor substance. Dusky slate 
colored sections of red necrosis ranging from o.5 to 
1 centimeter in diameter were observed in the center 
of the growths, each tumor being the seat of three or 
four areas of this character. 
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Subsequent history. The recovery of the patient 
from operation was uneventful. She was able to 
nurse her child for the normal length of time. On 
May 8, 1924, she reported her health as being “‘ very 
good.”’ Although the patient is anxious to have 
more children she has not as yet conceived. 

CasE 7. Mrs. G. M., Camden, New Jersey; age, 
39. Menstruation started at the age of 14. The 
flow was of the 28 day type and recurred regularly. 
It lasted from 3 to 4 days and was moderate in 
amount It was not accompanied by the discharge 
of clots or unusual distress. The last period occurred 
in October, 1918. The patient was married at the 
age of 26 and she has had two pregnancies. She was 
delivered at full term of a female child by cesarean 
section followed by a hysteromyomectomy on July 
9, 1919. She was delivered normally of a male child 
at full term 15 years before. The patient was re- 
ferred to the writer by Dr. Howard F. Palm, of 
Camden, New Jersey, when she was between the 
fourth and fifth month of her gestation. At the 
time the patient was complaining of periodic attacks 
of mild abdominal pain. These were more or less 
frequent and they were associated always with 
marked prostration. At no time, however, were her 
symptoms unbearable. 

An examination was made and the symptoms were 
found to originate in multiple uterine myomata. The 
uterine body, indeed, was simply teeming with these 
growths. The patient was kept under observation 
and she continued to term and was delivered by 
cesaiean section on the date mentioned above. The 
growths varied in size from a clay marble to a large 
orange and three of these showed the peculiar 
changes characteristic of necrosis. 

Subsequent history. The patient reported on April 
26, 1924, that subsequent to her operation she has 
remained well. 

Case 8. Mrs. H. F.C., Philadelphia, Pennsylvania; 
age, 33. The patient suffered with scarlet fever and 
diphtheria in childhood. Menstruation began at the 
age of 12. The flow recurs regularly every 28 days 
and lasts 5 days. It is moderate in amount and is not 
accompanied by clots or pains. The last period oc- 
curred on September 25, 1924. The patient was 
married at the age of 32. For several weeks the 
patient has experienced periodic attacks of pelvic 
pain. The pain in most instances has not been 
severe, but one attack was of such intensity as to 
enforce rest and require sedatives for relief. At this 
time the patient was examined by a colleague of the 
writer, and a diagnosis of myomata complicating 
pregnancy was made and immediate operation with 
hysterectomy was advocated. The distress, how- 
ever, gradually subsided and the patient was seen 
by the writer on November 13, 1923. 

Aside from mild discomfort from mechanical 
pressure the patient now is fairly comfortable. 
Pelvic examination on April 28, 1924, revealed 
several tumors occupying the uterine wall. These 
apparently are of the sessile subserous type. A 
large growth was found in the left lower uterine seg- 


ment. A nodule the size of a large lemon was found 
in the right anterior uterine wall and a tumor of 
similar dimensions was observed in the left anterior 
fundal wall. The largest tumor is comparable in -ize 
to a fetal head and blocks quite completely the 
pelvic outlet. This, however, is gradually rising out 
of the pelvic cavity and at full term, 8 weeks hence, 
may permit fetal exit. 

Because of the desire of the patient to give birth 
to a living child, a spontaneous delivery will be 
avoided and a cesarean section with multiple my- 
omectomy will be performed instead. Since writing 
the above this patient was delivered by abdominal 
hysterotomy and at the same time a conservative 
myomectomy was performed. 

Laboratory report, No. 16106 (Jefferson Hospital) 
by Dr. B. L. Crawford, pathologist. Clinical History 
No. N-440. Specimen: four fibroid tumors from 
uterus. Specimen consists of three nodular masses 
of tissue, together weighing 670 grams; each nodule 
is encapsulated and elongated. On section the 
largest measures Io centimeters in its greatest dimen- 
sion. The cut surface is yellowish gray in color. 
Some areas of the tissue are much softer and lighter 
in color. The other two pieces measure respectively 
6.5 and 5 centimeters in their greatest dimension and 
on section are similar to the larger mass. 

Zenker’s fixation. 

Histology: Sections from the masses are composed 
of interlacing fibers of muscle and connective tissue 
forming whorls and containing rather numerous 
endothelial lined spaces. Sections from different 
parts of the tumor show entirely different histological 
pictures. In parts of the tissue the muscle cells are 
much enlarged and the nuclei take the stain deeply, 
the tissue is rather cellular, while in other large areas 
there is extensive degeneration and necrosis. Areas 
of necrosis are rather sharply circumscribed. 

Diagnosis: Multiple fibromyomata undergoing 
extensive degeneration and necrosis. 

Laboratory Report No. 16099 (Jefferson Hospital!) 
by B. L. Crawford, pathologist. 

Clinical History No. N-396. Specimen: Uterus 
with pedunculated tumor attached thereto. Speci- 
men consists of a large lobulated nodular mass 
weighing 570 grams. There are two portions of the 
specimen connected by a short thin pedicle, meas- 
uring 2 centimeters in length. The smaller portion 
of the specimen is the body of the uterus. The uter- 
ine wall is thickened, being 2.5 centimeters in thick- 
ness, contains numerous small circumscribed nodules 
in the wall. The uterine cavity is slightly irregular 
in shape. The mucosa is thickened and red. 

The larger portion of the specimen is a firm, round, 
nodular mass measuring 10 centimeters in its great 
est dimension. One area has definite fluctuation 
On section a cavity is found which measures 
centimeters in diameter. It contains bloody fluid 
and soft necrotic tissue. The tissue is adherent to 
the wall of the cavity. Portions of the lining of th 
cavity are perfectly smooth. The remaining portio 
of the mass is gray and lobulated. 
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Zcnker’s fixation. 

Histology: Sections from the mass which is 
att: hed to the uterus shows it to be composed of 
cellular muscle and fibrous tissue, the fibers of which 
interlace. In areas the muscle tissue is rather hy- 
perplastic and cellular, while in other areas the 
tissue is oedematous and degenerated. Sections from 
the soft area in the tumor show it to be composed of 
degenerated and necrotic tissue. There is no evidence 
that the cavity possessed any lining, the wall of the 
cavity being formed by the muscle and fibrous tissue. 

Diagnosis: Fibromyoma of uterus with a cir- 
cumscribed area of necrosis with cyst formation. 
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occurrence, for Cullen has reported 
“ 53 cases encountered in ten years in 
the Johns Hopkins Hospital, and numerous 
other isolated cases have been reported from 
time to time in the literature. Most writers 
ascribe no clinical importance to them, but 
that this is not strictly the case is shown by the 
fact that Frank had to perform a cesarean 
section because of an outlet obstructed by a 
vaginal cyst; and Judd, Brettauer, Matthews 
and Ingraham all have reported cases of 
vaginal cyst obstructing labor which necessi- 
tated either enucleation of the cyst or evacua- 
tion of its contents before labor could be com- 
pleted. One of the cysts reported in this paper 
also interfered with the course of labor, but 
delivery was effected without removal of the 
cyst or evacuation of its contents. 

That cysts in the vagina should cause 
difficulty in delivery seems to be due to a 
direct relation between the rate of growth of 
the cyst and the pregnancy. It is a striking 
fact brought out by all these authors that the 
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cyst evidently did not exist prior to pregnancy, 
or at least was not of such proportions as to be 
noticeable, and that pregnancy acted as a 
stimulus, causing the cyst to increase rapidly 
in size. No one has offered an explanation as 
to why this should be the case. 

Cystic tumors in the vagina may arise from 
the following sources: (1) Inclusion of vaginal 
epithelium due to trauma; (2) occlusion of the 
mouth of vaginal glands; (3) persistent em- 
bryonic structures in the vaginal wall such as 
wolffian or Gartner’s duct, or mullerian ducts; 
and (4) possibly from structures derived from 
the urethra or the urethral glands. 

Traumatic cysts or as they are sometimes 
called “‘inclusion cysts” are the result of in- 
jury to the vagina and the inclusion in the scar 
of small islands of squamous epithelium, or to 
the inclusion of such islands of epithelium in 
the course of perineal repair operations. The 
cysts are usually small. Only one reference 
(Matthews) could be found of such a cyst 
reaching proportions large enough to interfere 
with delivery. The cyst does not as a rule con- 
















Fig. 1. Case 1. Traumatic cyst. x 10. Note the scant 
fibrous tissue, the thinned out epithelium with only papillae 
at one point, the cyst contents of cell débris. 


tain fluid, or such fluid as it does contain is not 
a true secretion of the epithelium but is a result 
of liquefaction of the desquamated epithelial 
cells or infection. Typically such cysts contain 
a rather caseous material consisting of cell 
débris, as a result of desquamation of the 
superficial layers of the epithelium. 

The diagnosis of such cysts is quite simple 
both by gross and microscopic examination. 
They are usually located in the lower vagina, 
are usually small, round, and lie superficially. 
On section the walls are thin and the cyst con- 
tents are quite characteristic. The histological 
picture of a section of such a cyst presents the 
following features: 

The cyst is covered by thinned out normal 
vaginal epithelium, there is no definite cap- 
sule to the cyst and the lining of the cyst con- 
sists of stratified squamous epithelium, the 
stratum Malphigii being at the periphery and 
the superficial layers of the epithelium lying 
centrally. The contents of the cyst are com- 
posed of cellular débris commonly containing 
leucocytes. 

These cysts are the most common ones 
found in the vagina; of Cullen’s 53 cases, 26 
were clearly of this class. 

Cysts due to occlusion of vaginal glands are 
rare, Cullen classified only 4 of his cases as due 
to this cause. That such should be the case 
is not surprising because glands occurring in 
the vaginal mucosa are rare, v. Preuschen 


found vaginal glands in only 4 of 36 vagine 
studied. These cysts result from inflammation 
of the vaginal mucosa at the mouth of the 
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Fig. 2. Case 1. A portion of the cyst wall. x 140. Cyst 
wall composed of stratified squamous epithelium, fibrous 
tissue abundantly supplied with blood vessels. 


gland duct, which results in occlusion of the 
gland tubule, and consequent dilatation of the 
gland with retained secretion. These cysts are 
lined with columnar epithelium resembling 
the gland cells found in the cervical glands, 
or if distended greatly the epithelium may be 
cuboidal. The contents consist usually of 
mucus and there is usually evidence of in- 
flammatory change in the surrounding tissue. 

Cysts originating in embryonic structures 
which persist throughout life may assume 
considerable proportions, and may cause 
obstruction to delivery. They also offer his- 
tologically a most interesting study, because 
of the great variations that may occur in the 
appearance of the cells in different specimens 
and also in different parts of the same cyst. 
Cysts due to abnormal development of the 
mullerian ducts are very rare, so rare indeed 
that I can find only two references to them in 
the literature available, one by Freund and 
the other by Kleinwachter. As a rule mal- 
development of the mullerian ducts means 
malformation of the whole vagina. 

Wolffian or Gartner’s duct cysts are not so 
rare, and this is not to be wondered at since 
Meyer found that remains of Gartner’s duct 
were present in the vagina and hymen in 33 
per cent of the newborn and seven montis 
fetuses which he specially studied. Eleven f 
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Fig. 3. Case 2. Portion of the cyst wall. x 200. Ata 
note the tall epithelium with the nuclei in the middle of the 
cells; at b vacuoles filled with secretion appear particularly 
at the depth of the crypt. Cilia may also be seen. 

Fig. 4. Case 2. Another portion of the cyst wall. x 200. 


Cullen’s cases were diagnosed as cysts of 
Gartner’s duct. 

The diagnosis of these cysts of Gartner’s 
ducts is sometimes very difficult. One point 
which has not been emphasized by anyone 
except R. Meyer is the question of the location 
of the cyst. He states that Gartner’s duct 
cysts are always found in the vaginal wall 
itself and never in the paravaginal tissue, 
hence any cyst that does not lie in the vaginal 
wall cannot be a Gartner’s duct cyst. 

On the other hand not all cysts in the vagin- 
al wall itself originate in Gartner’s duct and 
for diagnosis we must depend both on the 
location of the cyst and on the histological 
picture which each cyst presents. There is no 
“typical” picture of a Gartner’s duct cyst. 
The walls may be thick or thin, may contain 
smooth muscle fibers or none at all, the cyst 
may have been removed with or without the 
vaginal mucosa, the cyst contents may vary 
from serous fluid to mucus or blood stained 
gelatinous fluid. The epithelium presents the 
greatest variation, in some cysts being low 
cuboidal in type, in others flat epithelial or 
columnar in type, and in other cysts all 
varieties of epithelium may be found in the 
same cyst including stratified squamous epi- 
thelium. Abadie reports two cases in one of 
which the epithelium is low cuboidal, in the 
other tall columnar in type. Cullen states, 

‘in the majority of our cases the epithelial 
lining consisted of cuboidal cells, in three 








Fig. 5. 
At a note two large droplets of secretion; at 6 the tall col- 
umnar cells are lying on a basal layer of cuboidal cells; 
at c and d islands of squamous epithelium. 

Fig. 5. Case 2. One of these islands of squamous epi- 
thelium. x 400. 


cases of cylindrical and in one of flat cell.” 
He also classifies as probably being a Gart- 
ner’s duct cyst, a case in which the cyst lining 
was composed of both cylindrical and squa- 
mous cells. In Ingraham’s case the cyst lining 
was a single layer of columnar epithelium; 
in one of Strong’s cases the lining was com- 
posed of tall ciliated columnar epithelium; 
and in the other with columnar epithelium and 
also areas of stratified squamous epithelium. 

Such striking and confusing variations in 
histological appearance of tumors arising in 
the same embryonic structure have been ex- 
plained by R. Meyer as due to the develop- 
ment of the cyst from different portions of the 
duct, in which there is a variety of epithelium 
and also to the fact that these cells tend to 
differentiate and do not remain in the em- 
bryonic state. This latter fact may also ex- 
plain why malignant tumors arising from re- 
mains of Gartner’s duct have been so rarely 
described. Meyer states that in the cervix and 
upper third of the vagina the duct has an 
enlarged portion which also branches and this 
he calls the ampulla of the duct. In this por- 
tion the duct is lined by a great variety of 
epithelium; cuboidal, columnar, many layered 
columnar, transitional, and squamous epi- 
thelium. In the region of the hymen there may 
also be great variations, as cuboidal, transi- 
tional and squamous epithelium. With such 
wide variations in the epithelial lining of the 
normal Gartner’s duct, it is not strange that 
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Vig. 6. Fi 


Fig. 6. Case 3. Portion of the cyst wall. x 200 showing 
the lining of a single layer of large cuboidal cells. 
Fig. 7. Case 4. Photograph of the intact cyst. 


when cysts have formed, the added changes 
due to pressure cause an unusual appearance 
and lead to difficulties in diagnosis. 

Five cases of vaginal cysts have come to the 
attention of the department of Obstetrics and 
Gynecology since the department was opened 
three yearsago. Of these but one is a traumat- 
ic or “inclusion” cyst of the vaginal mucosa, 
that case occurring in a foreign patient. That 
these cysts have not been seen in Chinese 
women may be explained on the ground that 
primary or secondary repairs of perineal 
lacerations have been performed only on such 
women as have been confined in a foreign 
hospital, and of these the number is small. 
The 4 other cases are all probably cysts of 
Gartner’s duct. 





Fig. 9. Case 5. Photograph of the fixed specimen. The 
portion to the right was the tumor prominence felt on 
examination, the convex (upper) surface was next to the 
vaginal mucosa and the constriction was at the level of the 
ramus of the pubic bone. 


‘ Fig. 8. 

Fig. 8. Case 4. A portion of the cyst wall, x 200, showing 
the lining composed of a single layer of low cuboidal epi- 
thelium. 


Case 1. Mrs. J., white adult female, para-III, 
Hospital No. 674, Peking Union Medical College, 
was admitted in labor to the obstetrical ward on 
December 14, 1923. Her preceding confinement had 
occurred two years previously in this hospital and at 
that time there was a second degree laceration of the 
perineum which was repaired. On this occasion the 
child was delivered spontaneously and there was 
again a second degree tear of the perineum. At the 
repair, Dr. Maxwell noticed a small round nodule in 
the scar which he removed for examination. This 
nodule was about 8 millimeters in diameter and was 
firm in consistency. (See Figs. 1 and 2.) There was 
no epithelium on the surface which seemed to be 
covered by a very little fibrous tissue. 

Microscopic examination. The sections consist of 
a cystic mass surrounded by a thin layer of fibrous 
tissue containing numerous blood vessels. The 
cavity of the cyst is lined by stratified squamous 
epithelium, the stratum germinativum being outer- 
most and the stratum corneum being inside. At one 
place there are definite papilla but elsewhere they 
are lacking due to dilatation of the structures. The 
cyst contents consist of degenerated epithelial cells 
and a few polymorphonuclear leucocytes. 

A diagnosis was made of vaginal inclusion cyst 
due to trauma. 

CasE 2. Mrs. S. L. W., an adult, white, primi- 
gravida, age 25 years, Hospital No. 683, was admitted 
to the Peking Union Medical College Hospital on 
October 29, 1920 for confinement. Labor proceeded 
very slowly and as the head descended, a protrusion 
of the anterior vaginal wall about 5 centimeters in 
diameter was noticed which interfered with further 
descent of the head. This was pushed upward and 
delivery was effected by forceps. 

On September 15, 1921 she was seen again in co! 
sultation with Dr. John G. Clark and a diagnosis © 
vaginal cyst was made. She was admitted to th 
hospital and on September 17, 1921, was operate:! 
upon by Dr. Clark. The cyst was about 5 cen 
timeters in diameter and was located in front « 
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Fig. 10. Case 5. Portion of the cyst wall showing the 
pavement type of epithelium and the ciliated superficial 
layer of cells. x 200. 

Fig. 11. Case 5. Portion of the cyst wall, x 200, with 
non-ciliated epithelium. 


and to the left of the cervix. No other abnormalities 
of the pelvic organs could be found by bimanual 
examination. The vagina was incised over the cyst 
which was partially enucleated when it burst and 
was removed in strips by scissors. The vagina was 
closed. Uneventful and no recurrence. 

Pathological report. On microscopic examination 
of sections of the cyst wall it is seen that the cyst is 
covered by squamous epithelium which is thinned 
out and no papille are present. Beneath this epi- 
thelium is a layer of fibrous and smooth muscle 
tissue containing numerous blood vessels. The epi- 
thelium lining the cyst cavity presents a very un- 
usual picture. The cells are, for the most part, tall 
columnar, ciliated cells with the nuclei in the middle 
of the cell. The epithelium is thrown into marked 
folds and ridges. (See Figs. 3, 4, and 5.) In the 
crypts of the mucosa many of the cells contain vacu- 
oles which are filled with a secretion that stains 
faintly blue with hematoxylin. 

In other portions of the cyst the epithelium takes 
on a wide variety of cell form. There are areas in 
which these tall columnar cells lie directly on the 
connective tissue, while at other places there is a 
distinct basal layer of small cuboidal or polygonal 
cells with deeply staining nuclei; at other places 
again the columnar epithelium is replaced by strati- 
fied epithelium and in some places the columnar 
cells are superficial to islands of squamous cells. 

Such a cyst as this probably originated in a per- 
sistent ampulla of Gartner’s duct because of its loca- 
tion in the vaginal vault, and the character cf its 
epithelium which corresponds to Meyer’s description 
of the lining of the ampulla of Gartner’s duct. 

\ diagnosis was made of cyst of Gartner’s duct. 

CASE 3. Peking Union Medical College. Patho- 
logical No. 01600. Baby Chu, a Chinese baby was 
born at the Douw Hospital, Peking. At birth a 
swelling was noticed in the left labium. This swell- 


ing increased in size and when the child was fifty 
days old the cyst was removed by Dr. J. P. Maxwell. 


Fig. 12. Case 5. Portion of the cyst wall, x 200, showing 
the lining composed of typical stratified squamous epi- 
thelium. This portion of the cyst was situated in the 
labium. This would correspond with the portion of the 
duct lying nearest to the hymen. 


The cyst was about 2 centimeters in diameter, situ- 
ated in the vagina in the region of the hymen and 
more prominent on the left side. The cyst was re- 
moved in strips by scissors, having ruptured during 
the attempt at enucleation. No recurrence. 

Microscopic examination. The sections consist of 
vaginal mucosa with the underlying fibrous tissue. 
No epithelial lining of the cyst can be found in most 
of the sections, but in some sections the cyst is lined 
by a single layer of large cuboidal cells. (See Fig. 6.) 

There is a marked inflammatory reaction in the 
tissues surrounding the cyst. 

A diagnosis was made of cyst of Gartner’s duct. 

CasE 4. Peking Union Medical College. Patho- 
logical No. 03315. An adult Chinese female, age 30 
years, was admitted to the hospital at Choanchowfu, 
Fukien province, complaining of a tumor which pro- 
truded from the vulva, which she had noticed about 
a year previously. She had had two children, the 
first delivered by forceps and the second delivered 
spontaneously about 15 months prior to admission. 
On examination the tumor was found presenting at 
the vaginal orifice separating the labia slightly. The 
tumor was about 5 centimeters in diameter, and 
was located nearly in the midline anteriorly, but 
the deeper portion of the tumor pointed to the right 
side. It was covered by intact vaginal epithelium. 
The tumor was enucleated by Dr. Margaret Bryson 
and was sent intact to us. 

On gross examination the tumor was found to be 
irregularly pear shaped, 4.5 by 4 by 3 centimeters in 
its various diameters. It w ae tensely distended with 
fluid. The surface of about two-thirds of the mass 
is covered by smooth, shining mucous membrane, 
the rest of the mass is covered by rough dark colored 
fibrous tissue. The walls are very thin and on sec- 
tion the contents which consisted of thin serous fluid 
escaped. The interior of the cyst is partially divided 
into two chambers by a septum. (See Figs. 7 and 8.) 

Microscopic examination. The sections consist of 
narrow rings of tissue about 2 millimeters in width, a 
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little over half of the circumference is covered by 
thin squamous epithelium the papilla of which are 
lacking, the remaining portion being composed of 
fibrous tissue and smooth muscle. The epithelium 
lining the cyst is intact and is a single layer of low 
cuboidal cells. 

This cyst occurred in a very common location for 
cysts of Gartner’s duct and the character of the lining 
epithelium is the most common form for the lining 
of such cysts to assume, hence we feel justified in 
making a diagnosis of Gartner’s duct cyst. 

Case 5. Wang Liu Shih, a Chinese woman, age 43 
years, Hospital No. 5546, was admitted to the Peking 
Union Medical College Hospital on July 18, 1923 
complaining of a painless swelling in the left labium 
majus which she had noticed for 5 months. The mass 
had been increasing gradually in size. Her past 
history is unimportant except that she has had 
eleven pregnancies, the last about a year ago. The 
tumor was situated in the left labium majus, was 
soft and fluctuant and covered by normal skin with 
no signs of inflammation. The swelling projected 
well forward in the labium but the deeper and larger 
portion appeared to be originating from the left 
Bartholin’s gland. On vaginal examination the 
tumor was not felt in the vaginal wall, but there was 
a marked cystocele and rectocele and the whole 
vagina was much relaxed and the tumor was not 
tightly distended. A diagnosis was made of a cyst 
of Bartholin’s gland. At operation July 19, 1923, 
by Dr. Miles, novocaine was used as anesthetic and 
an incision was made in the labium over the dome of 
the cyst which was enucleated. Instead of a simple 
cyst of Bartholin’s gland it was found to be a bi- 
locular cyst situated in the left vaginal wall and 
extending to the level of the cervix. It was dissected 
out intact leaving the vaginal mucosa in situ though 
very thin. The bed of the cyst was closed. Un- 
eventful recovery with no recurrence followed. 

Pathological examination. The specimen when 
fresh measured 11 centimeters in its greatest length 
and 4.5 centimeters in its greatest diameter. After 
fixation the cyst measured 8 by 3.5 centimeters and 
consisted of two dilated portions and a narrower 
isthmus. There is no epithelium on the cyst surface 
which is made up of rough fibrous tissue. The cyst 
contents was composed of a brownish gelatinous 
semisolid material. (See Figs. 9, 10, 11, and 12.) 

Microscopic examination. The cyst wall is com- 
posed of fibrous tissue and smooth muscle fibers 
irregularly arranged. The epithelial lining of the 
cyst is everyhere composed of many layers of cells. 
For the greater part the lining is of the pavement 
type of stratified epithelium with the superficial 
layer of cells ciliated, in other portions, although the 
epithelium is of stratified pavement type, the cilia 
are lacking. In the portion of the cyst lying in the 
labium one sees typical stratified squamous epithe- 
lium. This would correspond with the portion of the 
duct lying nearest to the hymen. 

This cyst, judged by its epithelium alone, might 
be classified as originating either in the remains of 
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Gartner’s duct of from a maldevelopment of the 
lower portion or the left mullerian duct. That ii was 
in the vaginal wall and not paravaginal would indicate 
origin in Gartner’s rather than the mullerian du: : 

A diagnosis was made of cyst of Gartner’s «uct. 


CONCLUSION 


Five cases of cysts of the vagina are pre- 
sented, 1 case being an inclusion cyst of the 
vaginal mucosa, 4 cases probably cysts of 
Gartner’s duct. 

In cysts of Gartner’s duct the epithelium 
shows great degrees of variation as to form 
and structure, in no two cysts is the epithelium 
alike; and in the same cyst different forms of 
epithelium were encountered in 2 cases. 

No cases of traumatic cysts have been noted 
in Chinese patients. 

In 3 of the four cases of cyst of Gartner’s 
duct the cyst did not appear until after preg- 
nancy, and in one case the presence of a cyst 
developing during pregnancy affected the 
course of labor. 

The diagnosis of cysts of the vagina cannot 
be made in all cases from the histological pic- 
ture alone but we must also take into con- 
sideration the exact location of the cyst. 

My thanks are due to those of the Mission Hospitals in 
China who have sent specimens to Dr. J. P. Maxwell for 
his aid in collecting material and to Dr. Councilman, visit- 
ing Professor of Pathology, and to Dr. Congdon of the 
Department of Anatomy for their assistance in studying 
this material. 
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GAS CYSTS OF THE INTESTINE, WITH REPORT OF THREE CASES 


By H. W. MILLS, M.R.C.S., ENnc., L.R.C.P., Lonp., F.A.C.S., San BERNARDINO, CALIFORNIA 


NOWLEDGE of this condition in man, 
i also known as “diffuse emphysema of 
the intestinal walls,” is comparatively 

recent. 

Of the earlier cases, Marchiafava’s is re- 
pudiated by Turnure on the grounds that the 
cysts, or some of them, contained fluid, a fact 
which in itself is not sufficient cause for ex- 
clusion (vide cases of Thorburn, Mair, Bindi, 
Letulle, Mauclaire, Lindstrom Weil, Bubis 
and Swanbeck, Miyake, and my own case 
here reported). 

Duvernoy’s and Cloquet’s cases have been 
rejected by some authors as examples of pu- 
trefactive emphysema. Duvernoy, however, 
is accepted by the recent authority, Stoyano- 
vitch: and it is specifically noted that the 
postmortem in Cloquet’s case was performed 
immediately after death. 

Haller’s and Brouardel’s are both deleted 
from the list of authentic cases by Nitch and 
Shattock. 

Bang published the first universally accept- 
ed case in 1876. 

Ciechanowski in 1904 found twenty cases 
in literature. 

Arzt increased this number to thirty-five in 
IQIO. 

Turnure in 1913 brought the subject up to 
date, abstracting 49 cases and reporting one 
of his own. 

Mauclaire in 1914 added 5 to this list, in- 
cluding a personal one. 

In 1919, the review by Chastenet de Gery 
(66 cases), and the theses of Lang and Stoyano- 
vitch on the same subject appeared. 

In an editorial in the Journal of the Ameri- 
can Medical Association, May 5, 1920, it was 
stated that 67 cases had been published in 
literature to date; and, in the same year, Weil 
recorded 7o cases in his article. 

Barbosa in 1921 reported a case of his own, 
and mentioned 70 from literature, including 
those of Duvernoy and Cloquet. 

Schulte in 1922 reviewed the subject at 
some length, and quoted 74 cases. 


I have collected from literature to date, 91 
cases (of which 5 are admittedly dubious), 
and here add three new ones, bringing the 
total up to ninety-four. 

In America, only 6 cases have been pre- 
viously reported; by Finney, Turnure, Twy- 
man (under the title of “Emphysema of the 
Czcum’’), Sloan, Hamman (cited by Sloan), 
and Engstad. 

The chief contributions to the subject in 
the English language are those by Finney, 
Sloan, Shennan and Wilkie, Turnure, and 
especially that by Nitch and Shattock. The 
latter is a very complete exposition of the 
subject of pneumatosis in general, and of gas 
cysts of the intestine in particular. In con- 
nection with the former, I may mention the 
fact that Maybury noted in operating for 
cancerous stricture of the intestine, where the 
distention was extreme, gas coming from 
needle punctures which had not penetrated 
beyond the submucosa. And also, incident- 
ally, the excellent results following artificial 
pneumatosis in the milk fever of cows (leading 
to fatal coma), a condition analogous to and 
suggesting a similiar treatment for the post- 
partum eclampsia in women. Likewise the 
case recorded by Shattock of a man who died 
suddenly after the inflation of his urethra 
with air: postmortem, air was found in both 
ventricles of the heart. 

In France the first case was reported by 
Jaboulay in 1go1, and important articles on 
the subject of gas cysts of the intestine have 
been published by Cristol and Porte, Mau- 
claire, Letulle and Tuffier, Lang, Stoyanovitch, 
and Chastenet de Géry. 

Recent German cases include those of 
Schulte, Steindl, Hey, Schnyder, Warstat, 
Faltin, Demmer, and Neugebauer. 

Lindstrom reported 2 cases from Sweden, 
and Oidtmann one from Holland. 

Italian cases have been reported by Bindi, 
Matronola, and others. 

Thus, the disease is widely disseminated 
throughout the world, being reported from 
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Fig. 1. Author’s case. Photograph taken after specimen 
had been preserved for some months in 10 per cent forma- 
lin. 


America, England, France, Germany, Italy, 
Norway, Sweden, Holland, Spain, and Russia. 
It is doubtless much commoner than pub- 
lished statistics would indicate. 

An analogous condition obtains in the vag- 
ina and bladder of women, both pregnant and 
otherwise, cases having been reported by Rit- 
gen, Huguier, Braun, Winckel, Cheneviére, 
Eppinger, Breisky, Kummel, and Hahn. The 
two cases of bladder cysts reported are those 
of De Camargo and Eisenlohr. Vide also 
Jaeger. Hahn reviewed 32 cases and noted 
that in every case reported some obstruc- 
tion of the circulation had existed. Inciden- 
tally in man it may occur in association with 
heart disease, and in certain morbid condi- 
tions giving rise to venous stasis, e.g., pneu- 
monia and pulmonary emphysema (Schulte, 
Holstein). In Eisenlohr’s case of gas cysts of 
the intestine, coincidental vaginal emphysema 
obtained. It has been specifically noted that 
the cysts in the vaginal lesion may contain 
fluid in place of air (Ingraham). 

In animals, gas cysts have long been known 
to obtain in the gut of pigs, and have been re- 
ported by John Hunter in the eighteenth cen- 
tury, and by Cloquet, Mayer of Bonn, Roth 
(the first microscopic description of this con- 
dition in animals), Dupraz, Oestertag, Jaeger, 
Schmutzer, and others. Schweitzer and Hey- 
demann were of the opinion that in hogs in- 
testinal catarrh with obstruction always ob- 


Author’s case. Photograph taken after specimen 


Fig. 2. 
had been preserved for some months in ro per cent forma- 
lin. 


tained, the gas entering the lymphatics 
through breaches in the continuity of the 
mucosa. 

While in the City of Mexico in September 
of 1921, I was told by Dr. E. L. Vallejo, 
Veterinary Department of the Government 
School of Agriculture, that not only were gas 
cysts common in pigs in Mexico, but that he 
had frequently observed them in sheep also: 
and I note that Shattock likewise refers to 
their occurrence in these animals. Hey re- 
ports the condition in chickens also. J. H. 
Mohler, Bureau of Animal Industry, Wash- 
ington, found a micro-organism of the colon 
group as the etiological factor in every case 
he examined. 

Letulle regards it as a complication of 
chronic obliterating lymphangitis, and the 
lymphatic site is accepted by many authors 
(Demmer, Matronola, de Gery, Holstein, etc.). 


ETIOLOGY 


The question is still sab judice. All four 
theories, bacterial, chemical, neoplastic, and 
mechanical, have their advocates. 

Bacterial Theory. Accepted by De Camar 
go, Hahn, Eisenlohr, Jaboulay, Winands, 
Miwa, Nigrisoli, Groendahl, Arzt, Jaman 
ouchi, Wasiljew, Martini, Holstein, de Géry 
and Lindenthal. Hahn secured cultures at 
operation: these cultures he made on sheep 
serum, and short bacteria developed, but 
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Fig. 3. After L. Moreau. 


subcultivation failed. Dupraz and Jaeger 
secured positive experimental results. Steindl 
reported a pure culture of an anaerobic bacil- 
lus in his case. Finney found no bacteria. 
Turnure noted the absence of bacteria in most 
of the cysts, and regarded those that were 
found as of postmortem origin. Shennan and 
Wilkie found no organisms microscopically in 
the cysts or within their walls, in their case. 
Nitch and Shattock in their first case found 
no bacteria in the walls of the cyst or in the 
surrounding tissue. In their second case no 
bacteria could be demonstrated in histological 
sections, nevertheless they ascribed the em- 
physema in this case to infection of the cecal 
wall with a gas-producing bacillus of the coli- 
form group or an attenuated bacillus aero- 
genes: ‘‘the histological picture is that of an 
acute infective process which involves the 
muscularis as well as the submucosa.”’ Both 
Bubis and Swanbeck and Twyman reported 
the absence of bacteria in their cases. 

Chemical Theory. Duetsch suggested, in 
discussing Verebély’s case, that the gas might 
originate through the protoplasmic function 
of the cells, instead of coming from the bowel. 
Compare the gas in framing milk and ripen- 
ing apples. 

Neoplastic Theory. Among the tumor the- 
ory advocates may be mentioned Bang, Kous- 
kow, Finney (‘“‘a tumor, the cells of which 
excrete gas’’), and especially Mair, who found 
multinuclear giant cells free in the cyst cavity 
und cyst walls in his case, in which, incident- 

lly, a few of the vesicles contained fluid. He 





Fig. 4. Portion of the small intestine from the case of 
pyloric stenosis described, as it appeared when exposed 
during life; showing numerous gas blebs projecting be- 
neath the peritoneum. Redrawn from a sketch made by 
Mr. Nitch while the gut was exposed during life. (Natural 
size.) After Nitch and Shattock. 


regards the cysts as analogous to the air 
bladder of fishes. In these swim-bladders, 
which develop from, and remain connected 
with, the alimentary canal, the oxygen is 
secreted by the epithelial cells of the gas 
gland, and is derived from the oxy-hemo- 
globin of the blood corpuscles: the nitro- 
gen diffuses from the blood plasma. As a 
matter of fact, giant cells (under the influence 
of which Bang and Finney think that the 
lymph is transformed into gas) are not present 
in the proper gas gland of such swim-bladders 
(Nitch and Shattock). Mair’s arguments are 
attractive, but fail, in that he also regards the 
cysts as analogous to those which obtain in 
the vagina: in the latter situation, they are 
evidently dependent upon local or general 
circulatory disturbance, for such obtained, 
according to Shennan and Wilkie, in every 
case reported. This analogy, it may be added, 
is very generally accepted (Holstein, de Géry, 
Bang, Eisenlohr, De Camargo, Kouskow, 
Winands, Orlandi). 

Mechanical Theory. It is probable that the 
cause is not always identical. One cannot 
help, however, but be strongly impressed with 
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. After Nitch and Shattock. 


the fact that a definite obstruction in some part 
of the gastro-intestinal tract (usually pyloric 
stenosis from ulcer, though in Finney’s and 
Matronola’s cases it was carcinoma) has ex- 
isted in so large a number of the cases report- 
ed. In Shennan and Wilkie’s 20 cases, symp- 
toms of obstruction obtained in all but 2 
(EKisenlohr and De Camargo), and in 50 per 
cent of them pyloric stenosis from ulcer. 
Barbosa remarked that callous gastric ulcer 
was found in 59 per cent of the reported cases, 
and pyloric obstruction in 72 per cent: in 8 
cases only were no concomitant gastro-intes- 
tinal lesions discovered. Schnyder’s two post- 
mortem cases constitute the most notable 
exceptions to this rule: in neither of them was 
there any history of digestive disturbance or 
any abdominal symptoms. Romanis ob- 
served gaping rents of the peritoneum cover- 
ing the cecum in a case of extreme intestinal 
distention: it is not difficult, therefore, to 
imagine minute lesions of the mucosa. Box 
has seen this condition mechanically pro- 
duced postmortem. Verebély is an advocate 
of the mechanical theory, and so are Miyake, 
Kolli, Thorburn, Simmonds, Urban, Mori, 
Twyman, Bubis and Swanbeck, Ciechanow- 
ski, Sloan, and Hey. The latter points out 
that in bacterial lesions hydrogen and carbon 
dioxide obtain, but never oxygen. In gas 
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Fig. 6. After Nitch and Shattock. 


cysts, oxygen is always present. Shattock 
places his first case in the same category, thus: 
“The lesion was caused by gas driven from 
the distended stomach along the base of the 
ulcer (which was situated behind the pyloric 
stricture), the intestinal peristalsis helping to 
propel the gas.”’ I have no hesitation in plac- 
ing my case there also. The etiology was 
evidently mechanical in Twyman’s case. No 
bacteria were found. An anomalous arrange- 
ment of the cecum and ascending colon ob- 
tained, and the latter showed two marked 
angulations. A sharp angulation at the he- 
patic flexure marked the limit of the cysts. 
The adhesion were freed at operation, and 
the patient recovered. Bubis and Swanbeck’s 
case (man aged 23, loss of weight 15 pounds 
in 4 months) was mechanical in origin, the 
gas entering through an ulcer at the base of 
the appendix. The symptoms were those of 
obstruction in the cecal region. Resection of 
the cecum, which was covered by gas cysts, 
and anastomosis of the ileum to the trans- 
verse colon was done. Recovery. They ad- 
vise short-circuiting or resection plus removal 
of the primary focus, and remark that pres- 
sure caused the air bubbles to change their 
position readily. Their case was one of em- 
physema from the ileocecal valve to the he- 
patic flexure. In this connection, should be 
noted the alleged presence of gas free in the 
peritoneal cavity apart from perforation oi 
the stomach or intestine. Three such cases 
were reported by Sir Rickman Godlee (Colon- 
ic ulceration: complete obstruction of the 
bowel by tumor for three weeks, cecal ulcer: 
lumbar colotomy in a man aged 72 for intes- 
tinal obstruction). Gaseous ascites from intra- 
peritoneal rupture of gas cysts obtained in 
Urban’s case. 
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After Hey. 


Fig. 7. 


In Shattock’s second case no obstruction 
beyond the limit of the lesion obtained, and 
he states: “‘The formation of gas in this case 
should be attributed to the infected walls of 
the intestine, as the signs of acute inflamma- 
tion indicate.”” He sums up the causation in 
man as follows: 

1. Trauma of mucosa caused by overdis- 
tention, gas from intestine plus that produced 
in loco from a secondary infection of the 
lesion. 

2. Apart from overdistention, as the result 
of local bacterial infection associated or not 
with an ulcer. 

3. Forcible introduction of gas from the 
lumen through the base of an ulcer, increased 
perhaps by ensuing infection of the intestine 
wall. 

Sloan accepts the mechanical explanation 
for his case, a man aged 32, in whom pyloric 
obstruction as usual obtained, in this instance 
from an ulcer which had perforated. The 
small intestine was covered with gas cysts. 
A gastro-enterostomy was done and patient 
died. He remarks that the walls of his cyst 
were ‘‘as thin as soap bubbles.”’ Mine, on 
the contrary, were many of them semi-opaque, 
and none gave the suggestion of extreme 
tenuity. He regards the condition as essen- 
tially subacute or chronic interstitial em- 
physema of the intestine. Pedunculation of 
the cysts is not especially obvious in the 
photograph illustrating his article. In my 
case it was. 

The cysts formed tumor-like masses attach- 
ed to the ileum in Finney’s and Mair’s cases; 
tv the omentum, stomach and colon in Thor- 
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Fig. 8. Taken from Oestertag, Handbook of Meat In- 


spection. Translated by E. V. Wilcox, p. 289. Lond. 


Balliere, Tindall & Cox, 1916, Ed. iv. 


burn’s. Occasionally they have been found 
as high up as the jejunum. Shennan and 
Wilkie believe that the condition is primarily 
inflammatory in nature, and note that the 
part of the bowel infected is usually the lower 
ileum, that which is likely to be attacked by 
infective processes, i.e., tuberculosis and ty- 
phoid fever. All that is definitely known 
about the gas is that it is odorless and non- 
inflammable. Schulte says: ‘‘The nature of 
the gas is still unknown.” 

The length of the intestine affected is from 
a few inches to its whole length. In several 
cases the colon alone was affected. 


DIFFERENTIAL DIAGNOSIS 


The condition has never so far been diag- 
nosed previous to operation, though in von 
Hacker’s case it was suggested by crackling 
on palpation of the abdomen. The X-ray may 
be expected to wipe out this reproach (vide 
Moreau). It should be stated that the cysts 
may be discrete, or confluent and massed into 
heavy clusters which may, in themselves 
mechanically cause obstruction (Oidtmann, 
Bindi, and both cases of Letulle and Tuffier). 
Also, on occasions, a single large cyst may take 
the place of the multiple small ones (Holstein, 
Lafourcade, Wiesinger, Engstad, and my 
third case). Postmortem putrefactive em- 
physema must, of course, be excluded: also 
the mechanical postmortem emphysema men- 
tioned by Viscontini. 
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From secondary echinococcosis of the in- 
testines, this condition cannot be differenti- 
ated macroscopically. It will be remembered 
that not only may such hydatid cysts con- 
tain air in place of fluid (Thomas, Graham, 
and others), but gas cysts of the intestine may 
contain fluid (Thorburn, Mair, Bindi, Lind- 
strom, Letulle, Weil, Bubis and Swanbeck, 
Mauclaire, and the first case here reported). 
Cristol and Porte in the account of their case of 
gas cysts of the abdomen say: “‘ Thousands of 
these little cysts recalling hydatid vesicles ob- 
tain.’’ In his own case Finney’s first thought 
was of hydatid disease, until he noted that the 
cysts contained air only, which incidentally 
does not exclude echinococcosis. Viscontini, 
Lenormant, Moreau, Hey, and Hahn also 
note the resemblance. In both conditions the 
cysts are frequently pedunculated. In my 
own case the mimicry was perfect, some cysts 
contained air only (the larger ones), others 
fluid. In addition, confusion was subsequent- 
ly increased by the demonstration of pseudo- 
lamination in the walls of the cysts. As sec- 
ondary hydatid cysts of the intestine are 
usually sterile, and the presence of sugar and 
succinic acid is inconstant, the diagnosis in 
such cases frequently depends on the micro- 
scopic examination of the cyst walls. The 
picture resembled that of tuberculous peri- 
tonitis in the cases of Hahn, Urban, and 
Tuffier. 

As a matter of fact, in the case of gas cysts, 
the diagnosis is usually made during the 
course of an operation for obstruction of the 
gastro-intestinal tract (Wickerhauser, Jabou- 
lay, Thorburn, Nigrisoli, Kadjan, Stori (case 
two), Mori, Mair, Finney, Lafourcade, Nitch 
and Shattock, Chavannez, Schulte, Barbosa, 
Matronola (both cases), Uchino, Lejars, Fal- 
tin, Neugebauer, Mauclaire, Demmer, and 
Warstat); or postmortem (Bang, Winands, 
Eisenlohr; De Camargo; Kouskow; Miwa; 
Korte; Verebély; Grondahl; Maass, Lind- 
strom, case one; Schnyder, both cases; Le- 
tulle, both cases; and Bindi). 


TREATMENT 


The disease, in itself benign and tending to 
spontaneous cure, may cause grave mechan- 
ical complications. The removal of the usual- 
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ly present obstruction may be sufficient in 
itself to effect a cure, vide Mori’s case, in 
which incidentally, the lesion was tuberculoiis. 
Also the cases of Chavannez, Lindstrom 
(Case 2), Lejars, Tuffier (both cases), Nitch 
and Shattock (Case 1), Barjon and Dupas- 
quier, Mauclaire, Twyman, and Moreau, 
which all recovered although the cysts were 
not directly attacked at operation. The cica- 
trices and nodules often mentioned may he 
evidence of spontaneous cure (Schulte, de 
Géry, Urban, Tuffier, and Warstat). Urban 
and Tuffier demonstrated at autopsy that 
these cicatrices corresponded in site with pre- 
viously existing gas cysts. Mauclaire in- 
stances the case of a man whose intestines and 
omentum contained thousands of cysts: a 
year later he died from intestinal obstruction, 
and at postmortem all except five or six cysts 
on the colon had disappeared. In a second 
case, X-ray examination of the abdomen for 
gas cysts was negative 2 years after gastro- 
enterostomy for pyloric obstruction had been 
done on a case of gas cysts of the intestine. 
Two months after operation, Wickerhauser 
and Tuffier found no gas cysts (Schulte). 

Cristol and Porte refrained from resection 
in their case: “as it was impracticable on ac- 
count of the extent of the lesion’’: recovery 
resulted. 

This spontaneous disappearance, however, 
does not always occur, as Kadjan operated on 
his case three times in 5 months, and noticed 
each time a new crop of cysts. Three months 
after operation, Hahn and Ciechanowski 
found gas cysts persisting (Schulte). 

In Nitch and Shattock’s second case, oper- 
ated on for supposed intussusception, excision 
of the cecum with the ascending colon, and 
one-third of the transverse colon was done 
with good results, so I can claim an excellent 
precedent. Resection was also done in the 
cases of Uchino, Neugebauer, Demmer, War 
stat, Lafourcade, and Schulte. Hey resected 
45 centimeters of affected intestine, and did « 
posterior gastro-enterostomy. 

Nevertheless, in ordinary cases, it would 
appear that excision should be abstained from 
when marked concomitant obstruction ob 
tains and can be removed: but that when th: 
condition is so extreme, as to be, in itself 
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likely to cause obstruction (as in several of 
the cases reported, including those of Oidt- 
mann, Bindi, both cases of Letulle and Tuffier, 
and in my first case), excision is the proper 
course. Short-circuiting was performed by 
Faltin in his case, and the patient recovered. 
That obstruction may easily occur can be 
seen from an inspection of Figure 8, illustrat- 
ing Nitch and Shattock’s article; also from 
the three cases of Nowicki in which the bowel 
externally appeared normal, the submucous 
coat alone being affected. Orlandi and 
Bartsch noted occlusion of the lumen of the 
intestine by the cysts. 


PROGNOSIS 


That of the co-existing disease. C. de Géry 
noted 22 deaths in 55 cases. 


CASE REPORTS 


Case 1. Personal (brought before the Southern 
California Medical Society at San Diego, April 8, 
1922). Patient was a Californian rancher, aged 43. 
The family history is unimportant. Patient was a 
native born American, and had never lived outside 
of America. He had had the usual diseases of child- 
hood, no typhoid or pneumonia. He served in the 
army from 1897 to 1917. In 1916 he was in the army 
hospital for ‘“‘stomach trouble.” In 1917 he was 
discharged from the army for physical disability and 
was operated upon in the same year for pyloric ob- 
struction, divulsion being unsuccessfully attempted, 
and the gall bladder being negatively explored. 

Present condition. Patient is markedly emaciated, 
weighs 92 pounds, is a morphine habitué as the 
result of severe chronic abdominal pain. The stom- 
ach is greatly dilated, and he vomits all food, often 
after an interval of 24 hours. 

Treatment, September 22, 1919. The upper ab- 
domen was opened by a Sprengel incision disclosing 
a mass of adhesions. When these had been dissected 
away, and a greatly distended and thickened stom- 
ach turned out of the abdomen to make room, a 
curious picture presented itself. From the convex 
surface of the liver, about 1 inch from the edge, a 
dark red ribbon-like structure, lusterless, and some 
1.5 inches broad, descended as a loop, the posterior 
limb of which disappeared under the liver. This 
was found to be a greatly elongated gall bladder. 
Through the loop thus formed, a segment of 6 feet 
of the lower ileum was herniated. The cecum was 
only partially descended. The tip of the gall bladder 
Was cut away from the convexity of the liver, and 
the redundant portion amputated. This liberated 
the incarcerated 6 feet of gut which presented a 
most unusual appearance. The whole length was 
surrounded at short intervals by great grape-like 
clusters of vesicles varying in size from a pea to a 
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walnut, and exactly resembling a hydatidiform 
mole of the uterus (cf. C. de Géry, and Lang). Many 
of such masses obtained. The gut in the interval was 
dark red, lusterless, and thickened. The mesentery 
was very thick, distorted, puckered, and full of 
cysts. As nowhere was there an area clear of 
vesicles for more than a few inches, the whole 6 feet 
was resected, and an end-to-end anastomosis done. 
The appendix, which was kinked and inflamed, was 
also removed. At the hepatic flexure of the colon, 
two discrete vesicles were found the size of a walnut 
which contained air only, and collapsed when punc- 
tured. The pylorus was reduced to a fibrous cord, 
the size of a slate pencil. A posterior no-loop gastro- 
enterostomy was consequently done, with no diffi- 
culty except that resulting from the excessive thin- 
ness of the stomach walls. 

A careful search of the abdominal cavity failed 
to disclose any other cysts. The operation was 
necessarily prolonged and severe, but the patient 
made a straight uninterrupted recovery. Three 
months later, he reported himself as quite well, able 
to eat anything, and weighing 156 pounds. On 
March 2, 1920, his weight had increased to 172 
pounds, i.e., had very nearly doubled. 


The pathological report was “hydatid 
cysts,’ on the strength of the laminated ap- 
pearance of the cyst walls. At that time I had 
no doubt as to the correctness of this diag- 
nosis. My faith was shaken, however, a few 
months later by the report of Dr. Stiles of the 
Bureau of Animal Industry, Washington, 
which was negative qua echinococcosis. 

The only alternative diagnosis was that of 
gas cysts of the intestine, and to settle the 
question definitely, I sent portions of the 
growth to Dévé of France, undoubtedly the 
greatest living world authority on the subject 
of hydatid disease, and to the late S. G. 
Shattock, curator of the Museum of the 
Royal College of Surgeons of London. Dévé 
reported definitely against it being hydatid 
disease: and Shattock at once pronounced it 
a specimen of gas cysts of the intestine, or as 
he terms it “diffuse emphysema of the in- 
testinal walls,” a condition with which he was 
familiar, having recently published two cases 
of his own. As a matter of fact, I am not par- 
ticularly ashamed of my error, as the then 
diagnosis was based entirely on the pathologi- 
cal report: macroscopically the two conditions 
are indistinguishable. Lamination there was, 
but it was a spurious lamination, and not that 
peculiar to echinococcosis. It is to be noted 
that elastic fibers have been reported as ob- 
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taining in the walls of gas cysts.! Such fibers 
were present in sections of the cyst walls from 
my case, for curling was obvious, closely 
simulating that which is seen in the laminated 
walls of hydatid cysts. A complement fixa- 
tion test was not done because of the impos- 
sibility at that time of securing a suitable 
antigen. 
The patient is now quite well. 


Case 2. (Courtesy of Dr. C. P. Thomas of Los 
Angeles.) The patient was a woman, operated upon 
in 1910 for acute appendicitis. The appendix was 
removed, and it was noted at the time that the lower 
ileum was covered with innumerable gas cvsts. A 
fecal fistula resulted. Two years later this patient 
was again operated upon for the cure of the fecal 
fistula, which had persisted, and it was seen that all 
the gas cysts had disappeared. The condition at 
the time of the first operation was mistaken for 
tuberculosis of the bowel. The patient recovered. 

CAsE 3. (Courtesy of Dr. D. E. Cowles, Fullerton, 
California.) The patient was a man aged 47 in whom 
a congenital abnormality of the duodenum obtained, 
the third portion being intraperitoneal with a mesen- 
tery. Eight inches lower down a single, large, pear- 
shaped gas cyst of the jejunum, 3.5 inches in its 
longest diameter, was found: three or four smaller 
pedunculated cysts were attached to the larger one. 
The case was operated on in 1921 for pyloric ob- 
struction, a posterior gastro-enterostomy being done, 
and the cyst was excised. The patient was very 
much emaciated, and stomach dilated. Persistent 
vomiting from vicious circle occurred after the op- 
eration, and the patient died. 


This case may be compared with that of 
Lafourcade, in which also a single large cyst 
obtained high up. 

The most interesting question in connec- 
tion with this rare lesion is the etiological one. 

The chemical hypothesis is wholly unsup- 
ported by facts. The bacterial theory in man, 
almost so: for to be of any value, material for 
examination must be secured during the actu- 
al course of an aseptically conducted opera- 
tion, a condition which has rarely been com- 
plied with in man, and obviously improbable 
in the case of animals, in which alone positive 
results have regularly been obtained. Post- 
mortem contamination occurs within a very 
few hours, and vitiates the results. 

Mair is the only man who has made a 
serious attempt to establish the neoplastic 
theory, and his argument falls to the ground 

\Engstad. Editorial, J. Am. M. Ass., Letulle. 


the moment he admits the identity of the 
intestinal with the vaginal lesions, since we 
know that the latter depend on circulatory 
obstruction at some time. 

Thus, by a process of exclusion, the mechan- 
ical theory holds the field. Infection as a 
second etiological factor doubtless easily oc- 
curs from the interior of the bowel, the home 
of the colon bacillus. Godlee’s cases do not 
establish the possiblity of osmosis of air 
(which Steindl thinks possible), but merely 
that such a breach was not macroscopic and 
not discovered. 

The list shows cases of gas cysts of the 
abdomen reported to date. The first fifty of 
these cases are easily accessible having been 
abstracted by Turnure in his article pub- 
lished in the Annals of Surgery, lvii, 1913, 
811. 


1. Bang, 1876. 30. Mitchell, 1907. 
2. Eisenlohr, 1888. 31. Groendahl, 1908. 
3. De Camargo, 1891. 32. Mair, 1908. 

4. Kouskow, 1891. 33- Finney, 1908. 

5. Winands, 1895. 34. Hermann, 1908. 

6. Kolli, 1895. 35. Nowicki, 1909. 

7. Orlandi, 1896. 36. Nowicki, 1909. 
(Regarded by Finney 37. Nowicki, 1909. 
as a postmortem 38. Woltmann, r1go9. 
change: accepted by 39. Jamanouchi, 1909. 
Weil, Mauclaire, 40. Shennan and Wilkie, 
Lang.) 1909. 

8. Dupraz, 1897. 41. Wiesinger, 1910. 
(Dubious according 42. Arzt, 1910. 
to Finney: accepted Case of Neudorfer, 
by Weil, Lang, Stoy- vide case number 27 
anovitch.) of Weil. 

9. Hahn, 1899. 43. Simmonds, rgro. 

10. Koerte, 1899. 44. Urban, rgr1o. 

11. Wickerhauser, 1900. 45. Martini, 1910. 

12. Jaboulay, rgor. 46. Wasiljew, 1910. 

13. Miwa, 1gor. 47. Miyake, to11. 

14. Verebély, 1901. 48. Philip, Else, rort. 

15. Tolot, 1gor. 49. Ciechanowski, 1911. 

16. Vallas-Pinatelle, 1901. 50. Turnure, 1913. 

17. Pelnar, 1gor. 51. Duvernoy, 1747. 
(Dubious according (Rejected by Turnure 
to Stoyanovitch, but accepted by 
Mauclaire,and Lang: Stoyanovitch and 
accepted by Tur- Barbosa.) 
nure.) 52. Cloquet, 1920. 

18. Nigrisoli, 1902. Accepted by Bar- 

19. Kadjan, 1902. bosa. 

20. Thorburn, 1902. 53- Marchiafava, 1882. 

21. Von Hacker, 1903. Rejected by Finney. 

22. Stori, 1904. 54. Bonnet, 1903. 

23. Stori, 1904. 55- Maass, 1904. Dubious 

24. Viscontini, 1904. 56. Oidtmann, rort. 

25. Ciechanowski, 1904. 57. Lindstrom, 1912. 

26. Lubarsch, 1906. 58. Lindstrom, 1912. 

27. Lubarsch, 1906. 59. Bindi, 1912. 

28. Lubarsch, 1906. 60. Uchino, 1912. 

29. Mori, 1907. 61. Ciuti, 1912. 
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62. Lejars, 1913. 79. Nitch and Shattock, 
63. Barjon and Dupas- 1919. 
quier, 1913. 80. Nitch and Shattock, 
64. Faltin, 1914. 1919. 
65. Neugebauer, 1914. 81. Sloan, 1920. 
66. Mauclaire, 1914. 82. Hamman, 1920. 
67. Demmer, 1914. Cited by Sloan. 
68. Warstat, 1917. 83. Hey, 1920. 
69. Schnyder, 1917. 84. Barbosa, 1921. 
yo. Schnyder, 1917. 85. Chavannez, 1921. 
71. Moreau, L., 1917. 86. Steindl, 1921. 
72. Twyman, 1919. 87. Bubis and Swanbeck, 
73. Letulle and Tuffier, 1922. 
1919. Tuffier’s first 88. Schulte, 1922. 
case is that of Weil. 89. Matronola, 1922. 
74. Letulle and Tuffier, 90. Matronola, 1922. 
1919. ot. Engstad, 1922. 
75. Letulle and Tuffier, Dubious. 
1919. 92. Mills, 1924. Cases re- 
76. Letulle and Tuffier, ported above. 
1919. 93. Mills, 1924. Cases re- 
77. Cristol and Porte, ported above. 
1919. 94. Mills, 1924. Cases re- 


78. Lafourcade, 1919. ported above. 


I append here brief abstracts of cases not 
included in Turnure’s article. 


51. DuvERNOY, 1747. Autopsy case. Large part of 
intestine was surrounded by gas cysts, which on pressure 
burst with a loud noise. No liquid contained in these cysts. 
They projected into interior of the intestine which was 
markedly obstructed by some of them. 

52. CLOQUET, 1820. Emphysema of the gastric walls in 
man who died of marasmus the result of Pott’s disease. 
Autopsy done immediately after death, and body con- 
sequently did not present the slightest trace of putrefac- 
tion. The cysts contained odorless gas. The large omen- 
tum, gastrohepatic omentum, and gall bladder were also 
the sites of an analagous emphysema. 

53. MARCHIAFAVA, 1882. Autopsy case. Whole of 
small intestine except first part of jejunum covered with 
gas cysts, forming in some places a sheath around the 
intestine. Close to cysts were nodules of cellular infiltra- 
tion. 

54. BONNET, 1903. Presented to the Clinical Society of 
Grenoble, 1903. Mentioned by Stoyanovitch as an un- 
published case. 

55. Maass, 1904. Boy aged 7 months died from syn- 
cope. Postmortem examination showed extensive tumor 
of omentum composed of intercommunicating gas cysts 
the size of a cherry. There was a fistulous communication 
with the stomach: extensive cicatricial changes were found 
in the gastric mucosa near the fistula. 

56. OMTMANN, 1911. A case of gas cysts causing pyloric 
obstruction. Was operated upon in 1904. No further 
details are given. 

57. LINDSTROM, 1912. Case 1, woman aged 49. II] and 
vomiting for 2 years. Postmortem examination showed 
marked pyloric obstruction from ulcer, with extreme dila- 
tation of stomach. The ileum was covered was gas cysts, 
which formed tumors the size of a child’s head, like clusters 
of grapes, for a distance of 80 centimeters: the lower limit 
of the lesion was 20 centimeters above the cecum. For a 
distance of 1.5 meters higher up, there were scattered gas 
cysts. 

58. Linpstrom, 1912. Case 2. A man aged 42 had had 
gastric trouble 7 years, vomiting 4 years. He was operated 
upon for stenosing ulcer of the pylorus. Grape-like clusters 
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of gas cysts were present on ileum for 2 meters up from the 
cecum, crackled. A portion was excised for examination. 
A posterior gastro-enterostomy was done and patient rap- 
idly improved. He gained from 50 to 70 kilograms in 
weight. Five months later a second operation for post- 
operative strangulation showed that the gas cysts had all 
disappeared. Recovery. 

59. Brnpt, 1912. Male aged 50, gave a history of 1 
year’s digestive trouble and progressive emaciation. He 
suffered violent colic, an enormous distention of the ab- 
domen, and extreme constipation. A diagnosis was made 
of chronic obstruction, possibly from gastric neoplasm. He 
was too ill for operation and died from intestinal obstruc- 
tion. Postmortem examination showed an obstruction 
from a mass of gas cysts adherent to the jejunal mesentery, 
united with a pedicle like a single neoplasm to abdominal 
wall. The cysts were of violet color and were filled with 
odorless gas, and a little thick turbid fluid in some of them. 

60. Ucuino, K., 1912. The patient was a physician 
and was operated upon with a diagnosis chronic appendi- 
citis. The diagnosis was correct, and in addition the ileum 
was found to be covered was gas cysts. Ten centimeters of 
involved intestine were resected. Recovery was complete. 
In this case, prior to operation, a resistant tumor was pal- 
pated to the right of the umbilicus. The tumor mass con- 
sisted of coils of ileum covered with gas cysts. 

61. Cruti, G., 1912. Mentioned by Bindi as an unpub- 
lished case. The condition was discovered accidentally at a 
laparotomy performed because of other morbid abdominal 
conditions. 

62. LEJARS, 1913. A female aged 53 had suffered from 
gastric disturbance 10 years; vomiting daily. She was 
emaciated and her stomach was dilated. X-ray exmina- 
tion was negative. Diagnosis: pyloric stenosis due to 
ulcer. At operation the ascending colon and several coils 
of small intestine thickly studded with gas cysts were 
found clustering around the walls of intestine and attach- 
ing it to the mesentery. The pylorus and first part of duo- 
denum showed old adhesions and cicatricial tissue. The 
lumen of intestine was much occluded. A posterior gastro- 
enterostomy was done and patient recovered. 

63. BARJON AND DUPASQUIER, 1913. Female aged 66 
had suffered with ‘stomach trouble” for 26 years: vomit- 
ing, hematemesis, malzna, and other indications of pyloric 
ulcer. A gastro-enterostomy was done. The lower part of 
small intestine was thickly covered on the anterior surface 
with innumerable gas cysts, resembling soap-bubbles, 
ranging in size from a grain of wheat to a grape seed, and 
looking like clusters of currants in parts: not disturbed. 
Recovery. 

64. FALtIN, 1914. Male aged 49 had suffered with ab- 
dominal trouble for 10 years; constipation; vomiting. A 
diagnosis of pyloric stenosis was made at operation, 1.5 to 
2 meters of the jejunum were found studded with small 
translucent gas cysts. At first operation, December 12, 
1912, the affected area was short-circuited. A few cysts 
were removed for examination, and patient had complete 
relief. At second operation, December 31, 1912, the-wound 
was reopened with a view to intestinal resection. The idea 
was abandoned as the cysts were obviously in the process 
of involution. No cysts were present on the mesentery or 
parietal peritoneum. Recovery. 

65. NEUGEBAUER, 1914. Male aged 21 had had abdom- 
inal pains for 2 weeks. A tumor was felt in the ileocecal 
region. He was operated upon August g, 1913. A cecal 
tumor was found protruding into the ascending colon, and 
ending at the hepatic flexure. The appendix was normal. 
The entire extent of affected intestine was covered by 
minute vesicles. End of ileum, cecum, ascending colon, 
and hepatic flexure were resected. Recovery. The tumor 
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floated in water. The lumen of the intestine was much 
occluded. The walls were 1.5 to 3 centimeters thick. A 
tubercular infection of the bovine type. 

66. MAUucLatrE, 1914. Male, aged 42, complained of 
stomach trouble. X-ray showed gastric stasis. He was ill 
for a year. Diagnosis: pyloric stenosis. Operation: on 
opening abdomen, operator was surprised to see a coil of 
intestine emerge covered with gas cysts, 3 meters from 
the pylorus; a second at 3.5 meters; and a third at 4 metres. 
The cysts were the size of a cherry and were massed to- 
gether, about thirty in each cluster. Odorless gas escaped 
on puncture. Most of the cysts did not contain liquid, 
some were pedunculated and contained dark blood. A 
kink was present between the first and second clusters 
from adhesions. Subperitoneal cysts were found on the 
bowel and occasionally on the adjacent mesentery. The 
intestine was not dilated as above a stricture. No ascites 
were present. Similar masses were present in the pelvis. 
Some were excised with scissors. Operator did not think 
it necessary to resect the intestine, but did a posterior 
gastro-enterostomy. Recovery. 

67. DreMMER, 1914. Male, aged 42, gave a history of 
abdominal pain with hematemesis following accident. 
X-ray showed marked dilatation of stomach. Diagnosis: 
pyloric and intestinal stenosis. Operation revealed a large 
number of gas cysts on the ileum and transverse colon; some 
clustered, some alone; subserous. Resection of 80 centi- 
meters of ileum. Recovery. Pathological examination 
showed cysts in all coats of intestine. The cavities had a 
continuous endothelial lining characterizing them as lymph 
spaces. No evidence of malignancy was present. 

68. WarsTAT, 1918. Male, aged 42, showed symptoms 
of pyloric stenosis. He had had abdominal trouble 11 
years. Operation disclosed gas cysts of intestine resem- 
bling bunches of currants, the size of hen’s egg to man’s fist; 
individual cysts from cherry stone to hazel-nut. An oc- 
casional single cyst was isolated by plaques of cicatricial 
tissue. The condition was limited to the region of the 
insertion of the mesentery where the lumen was greatly 
diminished by increased thickness of the intestinal wall. 
Resection of 60 centimeters of intestine. Recovery. 

69. SCHNYDER, 1917. Case 1, male aged 46. Postmor- 
tem case, apparently died of uremia. The large intestine 
was full of small gas cysts over the entire mucosa of the 
cecum and ascending colon. Patient gave no history of 
digestive disturbance. 

70. SCHNYDER, 1917. Case 2, also postmortem (Dr. 
Ruppanner). Italian child age 5, who died of diphtheria. 
No abdominal symptoms. Intestinal lymphatics, mesen- 
tery, and mesenteric glands infiltrated with gas cysts. In- 
testinal wall 1 to 3 millimeters thick. 

71. Moreau, 1917. Man with clinical signs of pyloric 
stenosis, verified on the screen. X-ray findings were given 
at length, and are the most complete radiological study of 
gas cysts which has been published. The author insists on 
the polycyclique, lobule, muriforme aspect, which cannot be 
confounded with simple intestinal distention. He believes 
that only by means of the X-ray will a pre-operative diag- 
nosis of gas cysts of the abdomen be made. 

73. LETULLE, 1919. Postmortem specimen (1895) 
showed the small intestine covered with tuberculous ulcer- 
ations and 400 submucous gas cysts. 

74. LETULLE, 1919. Case 2, postmortem specimen 
(1909) received from Prof. Naegele D’Iassy. 

75. TUFFIER, 1919. Case 1 (Weil’s case). Woman aged 
23 had suffered 10 months with abdominal distention. 
Diagnosis: tuberculous peritonitis. Signs of multiple sten- 
osis of smail intestine. At laparotomy, the lower ileum 
and omentum were found covered with gas cysts the size 
of a pin’s head to a pea. When squeezed, the cysts sounded 
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like a crushed berry. When the intestine was compressed, 
it crepitated like emphysema. There were several en- 
cysted collections of yellow fluid in the abdomen. Ad- 
hesions were present in the upper abdomen. Animal in- 
oculations for tuberculosis was negative. Patient died 
with signs of pyloric and intestinal obstruction 2 months 
later. Postmortem examination showed that the gas cysts 
had largely disappeared; no evidence of ulceration or can- 
cer. Syndrome of gas cysts of abdomen with stenosis of 
small intestine and pylorus. Nothing was done surgically 
for the gas cysts here. 

76. TUFFIER, 1919. Case 2. Man aged 43, had suffered 
with vague gastric symptoms with dilatation of stomach 
and emaciation for 2 years. His symptoms resembled those 
of pyloric stenosis from ulcer. In 1918, Tuftier operated 
for pyloric stenosis. The small intestine and omentum 
covered with gas cysts varying in size from a pin head to 
a cherry stone: subserous, pedunculated, or sessile. Be- 
low the stomach at the first portion of the duodenum, an 
enormous bunch of these cysts formed a tumor mass, and 
this tumor had caused the symptoms of stenosis. A 
posterior gastro-enterostomy was done, and the patient 
recovered. 

77. CRISTOL AND PorTE, 1919. Woman with urgent 
abdominal symptoms. Diagnosis: intestinal obstruction. 
At operation the stomach was found greatly dilated and 
the mesentery full of thousands of little vesicles. As resec 
tion was impracticable, because of the extent of the lesion, 
the abdomen was closed with drainage. The results were 
excellent, and patient was quite well a year afterwards. 

78. LAFOURCADE, 1919. Man suffered with pyloric sten- 
osis from ulcer with dilatation of stomach. A posterior 
gastro-enterestomy was done. A tumor was noted 25 
centimeters from the duodenojejunal angle. It was 50 
centimeters long and was divided into compartments con- 
taining gas. Resection was done with end-to-end union. 
The rest of abdomen was negative. Patient was dis 
charged cured in 15 days, and has since remained weil. 
The point of origin of the gas cysts was the submucous 
cellular tissue. 

79. NITCH AND SHATTOCK, 1919. Case 1, male, aged 48, 
had suffered for 15 years with gastric symptoms. Patient 
had washed out his own stomach for 6 years. He had 
suffered with extreme pyloric stenosis. A posterior gastro- 
enterostomy was done and with exception of first and last 
foot, the whole of the small intestine was studded with 
subperitoneal gas cysts. Patient recovered. 

80. NITCH AND SHATTOCK, 1919. Case 2, woman, aged 
40 was operated for supposed intussusception. The caecum 
with ascending colon and one third of transverse colon 
were excised. Patient made rapid recovery. Caecum and 
ascending colon were crepitant, and beads of gas were 
distributed in the surrounding tissue. The appendix was 
obliterated. Elevations blocked the lumen. There was no 
obstruction or ulcer. The condition was probably of bac- 
terial origin, though no bacteria were found. The gas may 
be far away from the bacterial focus. Infection may have 
been of the coliform group (De Camargo’s human case: or 
in swine), or attenuated bacillus aerogenes. 

82. HAMMAN, 1920. Cited by Sloan. 

83. Hey, 1920. Man aged 41 had had symptoms oi 
pyloric obstruction for years. He showed marked emaci- 
ation. At operation the small intestine was found covered 
with gas cysts, varying in size from that of a grape seed 
to a hazel nut and forming masses the size of a hen’s egg. 
The cysts were transparent. Site: ante-mesenteric. Some 
isolated cysts on the lower ileum. Also a stenosing ulcer 
of the pylorus with marked gastric dilatation was found. 
A posterior gastro-enterostomy was done and 45 centi- 
meters of the affected intestine resected. Patient recovered 
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84. BARBOSA, 1921. Man aged 47 suffered with gas- 
tralgia 10 years. At laparotomy a callous ulcer of the 
pylorus and numerous gas cysts were found scattered 
over the mesocolon and free border of the ileum. Detach- 
ment of these cysts caused extensive hemorrhage. Patient 
died from syncope soon after operation. Microscopical 
examination showed that some of the cysts were vascular- 
ized, some were not. No sulphuretted hydrogen was found 
in the gas contents. The walls of cysts consisted of dense 
sclerosed fibrous tissue. 

&5. STEINDL, 1921. Steind| reports that pure cultures of 
an anaerobic bacterium were obtained from gas cysts 
studding the intestine of a man aged 67 with typical cystic 
pneumatosis. These bacteria must get into the lymph 
stream through some erosion in the bowel mucous mem- 
brane, and the single cysts result from the dilatation of 
the lymphatics as their outlets become clogged, and the 
gas produced by the bacteria accumulates in them. 

86. CHAVANNEZ, 1922. Man, aged 47, had had digestive 
disturbances for 15 years. Patient was emaciated. A diag- 
nosis of pyloric obstruction from ulcer was made. Laparot- 
omy, March g, 1921, under local anesthesia showed ex- 
treme distention of the stomach and thickened walls. The 
whole right side of abdomen was blocked by a mass of gas 
cysts with crepitant, gaseous contents; of transparent, 
rose to violet color. Cysts were present in omentum of 
right and transverse colon, and especially on duodenum 
and at duodenojejunal angle. A posterior gastro-enteros- 
tomy plus a jejuno-jejunostomy was done. Patient re- 
covered but died 7 weeks later following attacks of “in- 
digestion.” Death, perhaps, was due to intestinal oc- 
clusion caused by gas cysts. 

88. SCHULTE, 1922. Man, aged 36, had had gastric symp- 
toms 3 years. Operation was necessitated by ileus. Adhe- 
sions were present between liver, colon, and pylorus. The 
lower coil of the ileum was covered with gas cysts; the se- 
rosa of the rest of the small intestine showed yellowish-white 
stipplings. Twenty centimeters of intestine were resected. 
Death from pneumonia. The peritoneum of the resected 
intestine was thickened, non-transparent, and nodular. 
Cysts were present in muscularis, mucosa and submucosa. 
The largest cyst was the size of a cherry. The cysts were 
lined with a single layer of flat cells. In some parts were 
leucocytic infiltrations, lymphocytes, polynuclear cells, 
and large giant cells. 

89. MATRONOLA, 1922. Case 1, man, aged 54, extreme- 
ly emaciated gave a history of gastric trouble. At opera- 
tion a stenotic ulcer of the pylorus was found. There were 
two clusters of subserous cysts on the ileum, 20 centi- 
meters from the ileocecal valve. They ranged in size from 
that of a pin head to pea, were filled with gas, and were 
not intercommunicating. The internal mucosa was normal 
except for one submucous gas cyst. Due to pathological 
changes in the lymph system. 

g0. MATRONOLA, 1922. Case 2, man aged 31, was 
operated for pyloric stenosis from carcinoma. He had an 
accummulation of transparent gas cysts, most of which 
were subserous, but a few were submucous. 

gt. ENGSTAD, 1922. A Slovak woman had had an ex- 
ploratory operation on the right kidney. Three days later 
a second operation was done because of severe pain. 
fluctuating tumor the size of a large orange was found 
beneath the posterior fold of the peritoneum, near the 
foramen ovale. This was presumed to be a pus sac. It was 
punctured by an artery forceps through the upper end of 
the nephrectomy wound and collapsed with hissing sound. 
Ten days later, severe pain returned, the cyst had refilled. 
It was widely opened with artery forceps and packed with 
gauze soaked with tincture of Iodine. The outer border 
of the cyst connected with the vena cava. Diagnosis: 
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pneumolymphangitis. The capacity of the cyst was about 
100 cubic centimerers. 


NOTES ON THE DUBIOUS CASE 


Maass. It must be remembered that a case should not 
be suspected merely because it is an autopsy one, but only 
if such autopsy is delayed, which it was not in this case: 
hence I have included Maass. It might be objected that 
in this case air could be expressed from the stomach to the 
cysts, and vice versa. But Schulte noted that in his case 
“the cyst pockets had no limits.” Bubis and Swanbeck 
noted that pressure on the bowel caused the air bubbles 
to change their positions very readily. As a matter of 
fact, in many of the reported cases the picture is that of a 
diffuse emphysema, and in the present state of our knowl- 
edge, it does not seem possible to draw a sharp line of dis- 
tinction between these, and those in which the gas bubbles 
were contained in substantial and well defined cyst walls. 
Thus, the severest justifiable verdict here appears to me 
to be the Scotch one “non-proven,”’ which connotes that, 
though not legally susceptible of proof, the facts were in 
all human probability authentic. If accepted, the com- 
bined mechanico-bacterial theory (of Nitch and Shattock, 
Case 2, and Steindl) may be applied. 

Duvernoy. Archaic, and rejected by many as a post- 
mortem change, but accepted by the very respectable 
recent authorities, Stoyanovitch and Barbosa. In my 
opinion another “‘non-proven” case. 

MarcuiAFAvaA. Another old autopsy case—‘‘give a 
dog a bad name and hang it.” Finney repudiates it as re- 
sembling a serous cyst, but Viscontini noted that the “ walls 
of his gas cysts histologically suggest the serous cysts of 
the omentum and mesentery described so well by Terrillon.” 
Why should a postmortem change be limited to the walls 
of the small intestine, excluding the first part of the jeju- 
num? Also, how explain the pericystic nodules of cellular 
infiltration which obtained? These, mentioned by Tuffier 
and Weil, and regarded by Lenormant as proof of Nature’s 
spontaneous cure, remind one of the hydatid pseudo- 
tubercles of the intestine so graphically described by Dévé, 
which are, without doubt, evidences of Nature’s fight won. 
I am inclined to accept Marchiafava. 

Encstap. This case is certainly dubious. If accepted, 
we must here too accept the mixed etiological factor. 

CLoquEt, It is fashionable to exclude this case as prob- 
ably a postmortem change. It is specifically noted, how- 
ever, that the autopsy was done immediately after death. 
Incidentally, Cloquet was quite familiar with the condi- 
tion as it obtains in hogs, and as a matter of fact, to him 
and not to Mayer belongs the honor of being the first 
accurately to describe the condition. Mayer added noth- 
ing to Cloquet’s description except an analysis of the gas 
(oxygen 15.44 per cent; nitrogen 84.56 per cent). Under 
these circumstances, I believe, with Barbosa, that the 
case should be accepted. 


SYNOPSIS OF RECENT CASES 

In these more recent cases one notes: 

1. Five are admittedly dubious: Duvernoy, 
Cloquet, Marchiafava, Maass, Engstad. 

2. Six were postmortem findings. 

3. Obstruction was caused by tumor masses 
of cysts in four: Oidtmann, Bindi, and both 
cases of Letulle and Tuffier. 

4. Fluid obtained in the cysts in two cases: 
Bindi and Mauclaire. 
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5. Nine were treated by resection of the 
affected segment: Hey, Uchino, Neugebauer, 
Demmer, Warstat, Lafourcade, both cases of 
Nitch and Shattock, and Schulte (patient 
died). 

6. In eleven cases, the cysts were not them- 
selves directly attacked at operation, but re- 
covery nevertheless ensued. (Chavannez; 
Lindstrom, Case 2; Cristol and Porte; Lejars; 
Tuffier, both cases; Nitch and Shattock, Case 
1; Barjon and Dupasquier, Mauclaire.) 

Short-circuiting was done in one case, that 
of Faltin, and 3 weeks later the cysts had dis- 
appeared. 

7. In two cases (Schnyder, both postmor- 
tem) there were no digestive or abdominal 
symptoms during life. 

In all the others, 
tained. 

8. In two cases, the cysts were single large 
ones, Lafourcade and Engstad. 

9. Bacteria (anaerobic) were found in one 
case, that of Steindl. 


obstructive lesions ob- 


ADDENDA. Since the above article was submitted for 
publication (June 17, 1924), I have come across six more 
cases of gas cysts in man, brief abstracts of which are here 
added. 

This brings the total of cases reported to date up to one 
hundred. 

95. Kuper, H., 1915 (Thesis, Tuebingen, August rr, 
1915). Case 1. Man aged 46 had suffered with abdominal 
disturbance for 6 years; vomiting for 4 years. For the 
past year he had regularly washed out his own stomach. 
He had marked constipation and his appetite was good. 
Examination showed marked dilatation of stomach, with 
splashing sounds. No tumor was felt. Diagnosis: pyloric 
stenosis from ulcer. At operation, the diagnosis was con- 
firmed, and in addition gas cysts were noted on the upper 
portion of the small intestine. A posterior gastro-enteros- 
tomy was done, and the diseased area of the small in- 
testine was resected. Patent recovered. Four months 
later patient was quite well and had gained considerable 
weight. 

96. Kuper, H., Case 2. Woman, aged 61, had suffered 
with stomach trouble for 1 year, with frequent vomiting. 
She was extremely emaciated. The abdomen was dis- 
tended but soft. The X-ray demonstrated a marked dila- 
tation of stomach. At operation, a perforating pyloric 
ulcer, and a second craterous ulcer on posterior wall of 
stomach were found adherent to the pancreas; gas cysts, 
the size of peas, were noted in over 15 centimeters of the 
small intestine. Partial resection of stomach, gastro- 
enterostomy, and resection of affected area of intestine 
were done. Patient was discharged cured 3 months later, 
and had gained 8 pounds in weight. The gas cysts in this 
case resembled frog-spawn or a bunch of grapes. The 
mesentery was also affected. The lumen of the bowel was 
narrowed in the region of the tumor, which was the size 
of a man’s fist. The cysts were mostly transparent, seldom 
opaque. The gas would not pass from one cyst to another. 
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The submucosa principally was affected. Scar-like changes 
were found elsewhere on the intestine and mesentery. 

Kuder reports 60 cases, including his own two, which he 
compares with Faltin’s, and agrees generally with the 
latter’s conclusions. He notes that middle age and the 
male sex show predominance. He remarks that bacterial 
findings, as in both his own cases, have usually been 
negative, and accepts the mechanical theory. 

97. LANGENBUCH. Cited by Kuder (Case 29). No 
details. 

98. MyAssNnikoFrF, 1913 (Zentralbl. f. d. ges. Chir. u. i. 
Grenzgeb., 1913, p. 597), cited by Kuder (Case 51). Man, 
aged 50, suffered with pyloric stenosis from cancer. The 
gas cysts were discovered at autopsy. ° 

99. THALHEIMER, 1913 (Zentralbl. f. d. ges. Chir. u. i. 
Grenzgeb., 1913, p. 363), cited by Kuder (Case 53). Pyloric 
stenosis: perforating ulcer of stomach. Gas cysts discov- 
ered on ileum at autopsy. 

100. MuRAKEMI, 1914 (Zentralbl. f. d. ges. Chir. u. i. 
Grenzgeb., 1914, p. 366) cited by Kuder (Case 59). 
cysts discovered in ileo-cecal region at autopsy. 


Gas 
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A PERITONEAL SAC CONTAINING THE SMALL INTESTINE; 


COMMENTS ON 


KINK OF THE ILEUM 


By DOUGLAS G. REID, M.B. (Eprns.), Etc., NEw Museums, CAMBRIDGE, ENGLAND 


HE following condition which I recently 
found in a middle aged man, but only 
after death, is still I think of interest 
enough to warrant a note. The surgeon on 
turning upward or pushing aside the great 
omentum would have been puzzled not to find 
the small intestine for this was concealed by 
another sheet of peritoneum strong and dis- 
tinct (Fig. 2). There were no evidences of old 
peritonitis in any region. 
Lickley and Cameron! have recorded an 


form, direction, and vascular relations. The 
line of the root of the mesentery was normal. 
The sheet which concealed the small gut 
passed between the different parts of the large 
intestine but contained no large blood vessels 
or any vessels passing to the colon* or fat. 
It descended from the transverse colon and 
formed the anterior wall of a large sac con- 
taining the whole of the jejunum and ileum. 
The sac was completely closed except for a 
small opening in the sheet, just below the 





Fig. 1. Diagram to illustrate the relations of the bowel to the abnormal sac of 
peritoneum. , Abnormal sheet of peritoneum; d.c., descending colon; g.o., great 
omentum; a, wall of abdomen; m, the mesentery; a.c., ascending colon. 


abnormal peritoneal sac; and the arrangement 
I describe resembles their case in some respects 
although differing from it in certain points. 
The condition is extremely rare.* 
All the parts of the bowel lay in their usual 
positions and were normal as regards position, 


1 Lickley and Cameron. Note of a case of abnormal disposition of the 
peritoneum. J. Anat., 1906-7, xli, 88. 
_ ? Cleland has recorded a somewhat similar case in the J. Anat., 1368, 
i, 201. 


right part of the transverse colon. It was at 
tached to the lower border of the transvers« 
colon (Fig. 2), but toward the splenic flexure 
passed from the back of this part of the 
bowel. 

The descending and iliac colons were un 
usually free since they adhered to the front oi 


3 Compare this with a “Case of abnormal disposition of the perit: 
neum” recorded in the J. Anat., xlix, 136, by S. V. T 


elfer. 
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tle sheet and only to the posterior abdominal 
wall adjacent to their lateral borders (Fig. 1). 

The sheet descended into the pelvic cavity 
and gained attachment to the pelvic colon and 
commencement of the rectum. To the right 
it was attached to the left border of the as- 
cending colon and to the cecum adjoining the 
ileoceecal junction. The large intestine thus 
lay outside the sac (Figs. 1 and 2); and the 
sheet in most situations seemed to pass over 
the colon into continuity with the posterior 
parietal peritoneum as is represented in Fig- 
ure I. 

The case described by Telfer is different and 
his explanation can be accepted. On the other 
hand, unless there were special vascular rela- 
tions which were not mentioned, the explana- 
tion given for the condition described by 
Lickley and Cameron seems unsatisfactory. 

It is difficult to explain (although Cleland 
seemed to think he could) the arrangement 
from the point of view of the development of 
the peritoneum as I know it. To a certain 
extent it looked as if a kind of additional great 
omentum had been formed; but I am not at 
all satisfied with any explanation I can offer 
of this very curious and rare arrangement of 
the peritoneum. 

Here I beg to say a word on what I am 
afraid is an old and already much discussed 
subject, viz., the question of kink of the 
terminal part of the ileum. 

I have pointed out that a Lane’s kink, in 
those examples of which I have seen photo- 
graphs, has been artificially produced by the 
surgeon pulling the bowel upward on a genito- 
mesenteric fold! of peritoneum. 

Professor Hertzler of Kansas in his book, 
The Peritoneum (1919), which I have just 
seen, reiterates this point. 

Nevertheless there are other flexures of the 
ileum which are permanent, and the adhesions 
which render them permanent I have seen 
produced, in part at least, through the anchor- 
ing action of this fold in the fetus. I have even 
seen a loop of ileum, quite acutely bent, ad- 
hering to the right side of the fold itself. 

Professor Hertzler is wrong in saying I re- 
garded certain folds ‘without warrant”’ as 

‘ Described first by me in the J. Anat., 1908-9 and undoubtedly iden- 


cal with Lane’s ileopelvic band (British Medical Journal, April, rorr). 
ce also Eastman, Surg., Gynec. & Obst., 1913, April. 
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Fig. 2. The great omentum (well-developed) has been 
pulled upward over the ribs exposing a sheet of peritoneum 
which descends from the transverse colon and forms the 
anterior wall of a sac containing the small intestine. The 
handle of a Hey’s saw lies in an opening into this sac. The 
knives point to the ascending and transverse colons. 


” 


“bloodless folds of Treves.”’ I was too careful 
to see that they had the proper anatomical 
relations before stating definitely that they 
were such folds. 

He is incorrect also in saying that I have 
described Treves’s fold as enveloping the 
cecum by a burrowing process. Eastman 
described this in SURGERY, GYNECOLOGY AND 
Osstetrics, April, 1913. I have never seen 
the condition myself; but it is possible for 
it to occur since Treves’s fold undoubtedly 
may become adherent to the parietal peri- 
toneum in the fetus. 

On the other hand a genitomesenteric fold 
may form a definite pouch. In this case the 
caecum (or colon) does not burrow its way into 
a pocket but the fold has been pushed over it 
by the pelvic colon. I have indicated this in 
the Journal of Anatomy, vols. xlvii and xlix. I 
here again draw attention to the importance 
of the pressure of the large fetal pelvic colon 
in producing, in conjunction with the genito- 
mesenteric fold, adhesions? and also distor- 
tions of the bowel. Lane continues to lay 
great stress on ileal and other kinks and has 
just sent me a reprint of his paper: ‘‘ Chronic 
intestinal Stasis and Cancer” (Brit. M. J., 
October 27, 1923). 

2 It is noteworthy that in bones, as Parsons points out (J. Anat., xxxviii, 


255), fixation and pressure are equally important in determining the 
fusion of “traction epiphyses”’ to the neighboring bone. 
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FIBROMATA OF THE MESENTERY WITH THE REPORT OF A CASE: 


By JOSEPH L. DECOURCY, M.D., anp JOHN J. MALONEY, M.D., Crincrnnat1, Onto 


From the DeCourcy Clinic 


entery as a class are often reported in 

medical literature, fibromata as a spe- 
cial division of hard tumors are quite rarely 
reported. Among the hard tumors we classify 
fibromata, fibromyomata, fibrosarcomata, and 
lipomata. 

It is indeed interesting to find that a review 
of the literature by Greer (2) in 1911, for the 
preceding go years, disclosed the reports of 
only 33 cases of fibromata of the mesentery. 
Other tumors of the mesentery are not so in- 
frequent, especially cysts and dermoids. 
Morgagni in 1761 reported a case of meta- 
static carcinoma of the mesentery from a pri- 
mary tumor of the testis. Sydenham in 1656, 
reported several mesenteric tumors, but these 
were of tuberculous origin and were found 
mostly in children. A later review of the 
literature since 1911 revealed only a few more 
cases of pure fibromata, a case being reported 
by Bevan (1) and another by Kyle (3) in the 
British Journal of Surgery. Many of the cases 
of fibromata reported are not without some 
degree of suspicion, for as Sir Bland-Sutton 
(5) remarks, there is a certain amount of 
difficulty in distinguishing between myomata, 
spindle cell sarcomata, and fibromata. 


A LTHOUGH hard tumors of the mes- 


ETIOLOGY AND OCCURRENCE 


It is unnecessary to attempt to give the 
etiology of such tumors except to say that 
they grow from the interstitial tissue of the 
mesentery. Whether they spring from fetal 
remnants or from the normal tissue of the 
mesentery, is mostly a guess. Fibromata 
occur at any location in the mesentery, most 
often, however, in the mesentery of the small 
intestine and usually near the ileocecal junc- 
tion. In the greater number of cases they are 
located near the union of the mesentery with 
the intestine. 

Age, sex, and race seem not to have any 
influence on the occurrence of these tumors. 
They are present about equally in male and 
female. Cases are reported in children and in 





Fig. 1. Drawing of specimen removed in author’s case. 
adults 70 years of age. No reference is made 
to race in the reports reviewed, but it would 
be very interesting to discover whether the 
negro is as susceptible to such tumors as he 
is to other fibrous tissue formations. 


SYMPTOMS AND DIAGNOSIS 


Most of the cases reviewed have been char- 
acterized by the fact that there were few if 
any symptoms. Usually there is some degree 
of pain and later this is accompanied by a 
tumor formation. When the tumor is situated 
toward the periphery of the mesentery, in- 
testinal symptoms appear sooner than when 
the tumor is at the base. Such tumors at the 
base of the mesentery do not interfere so 
readily with the blood supply to the intestines 
as those situated at the intestinal margin. 
Intestinal symptoms are usually a marked 
degree of constipation, passage of blood, and 
later partial or complete intestinal obstruc- 
tion. Only a few of the reviewed cases have 
gone to the stage of intestinal obstruction, 
operation usually being performed before this 
occurred. At times, symptoms may be severe, 
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su h as loss of weight and persistent vomiting, 
but it is difficult to attribute all such symp- 
tems to mesenteric tumor unaccompanied by 
some degree of intestinal obstruction. 

The diagnosis is not usually made pre- 
operatively except in the cases of tumors of 
very large size. There is one exception, the 
case reported by Bevan. It is characteristic 
of mesenteric fibromata that they are freely 
movable. If one would only remember the 
occurrence of such mesenteric tumors, the 
diagnosis might be made more frequently. 

Ransohoff and Friedlander (4) emphasize 
the value of the X-ray in diagnosis, especially 
in mesenteric tumors of the large bowel, there 
being a characteristic deformity to the bowel 
shadow. As they mention in their article, the 
X-ray is not helpful in the diagnosis of tumors 
of the mesentery of the small bowel because 
of the greater mobility of the parts involved. 

The only diagnostic facts that we have are 
the presence of a freely movable hard tumor 
occasionally accompanied by some pain, some 
passage of blood, and at times a certain degree 
of intestinal obstruction. 


TREATMENT 


It seems superfluous to say that the treat- 
ment of such a condition is essentially surgical, 
although of the 33 cases reported by Greer, 2 
were treated medically with too per cent 
mortality. Treatment must depend upon the 
size, location, and condition of the tumor. 
The ideal method is merely to enucleate the 
growth from the layers of the mesentery, and 
to close up the tear with sutures. At times, 
however, this cannot be done because of the 
location or the size of the tumor. In cases in 
which the tumor is firmly adherent to the 
bowel, or the enucleation leaves a deficiency 
of the blood supply to the intestine, resection 
of the bowel is necessary. Operative mortality 
of the reviewed cases is 22 per cent. The 
largest successfully removed mesenteric fibro- 
mata weighed 40 pounds. 

I wish to report the following case and add 
it to the literature of fibromata of the mes- 
entery. 

Miss. R., age 25, white, adult, complained of pain 


and swelling in the right side. The previous history 
was uneventful, except that 3 years previously she 


had had an appendectomy without drainage. There 
had been no other illnesses or operations. The 
menstrual periods were regular, usually accompanied 
by some pain, but nothing like the present type. 

Present illness. For the past 2 months the patient 
had noticed a gradually enlarging tumor beneath the 
region of the operative scar. At times she had passed 
enough blood to give a darker color to the stool. 
She was always constipated. There was no loss of 
weight, and no vomiting. The genito-urinary ex- 
amination was negative. 

Physical examination showed a well developed 
female adult, apparently not acutely ill. The ex- 
amination was essentially negative except for the 
abdomen. There was a scar 3 inches long, from a 
McBurney muscle splitting incision. Above the 
scar, a mass about the size of two adult fists could 
be palpated. This tumor was very freely movable, 
was somewhat painful, and apparently was just 
within the abdominal cavity. There was no evidence 
of muscular rigidity. 

Vaginal examination was negative. 

The examination of blood showed no increase of 
leucocytes and no abnormal red cells. The urine was 
normal. 

Operation. The abdomen was opened through a 
former scar. A hard tumor the size of two adult 
fists was present in the mesentery of the terminal 
portion of the ileum situated at the junction of the 
mesentery with the gut. The bowel was apparently 
in good condition, but when the tumor was enu- 
cleated, a large deficiency in the mesentery, inter- 
fering with the blood supply, necessitated the resec- 
tion of 12 inches of the terminal ileum and lower 
portion of the cecum. A lateral ileocolic anastomosis 
was done. The patient had rather a stormy con- 
valescence, but made a complete recovery. Micro- 
scopic examination proved that the tumor was a 
fibromata with no evidence of sarcomatous degenera- 
tion. 

SUMMARY 


1. Fibromata of the mesentery are not 
common, only about 40 cases being reported 
in the literature in the past 100 years. 

2. The diagnosis is seldom made pre- 
operatively, but should be made more often, 
if such a condition were kept in mind. 

3. Surgical treatment is enucleation, with 
or without resection as seems indicated by 
conditions found. 
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INCE August, 1914, occasional cases of 
typhoid have appeared in the Gowan- 
da State Hospital, the disease becoming 

epidemic from December, 1916, to January, 
1917, thereafter manifesting itself by scatter- 
ing cases in different wards. While the epi- 
demic is believed to have been due to a pa- 
tient carrier who worked for a short time in 
the bake shop, the origin was not proved. 
The occasional appearance of a case pointed 
to the probability of several carriers among 
the patients. 

The difficulty in obtaining a history from 
demented patients, many of whom have no 
correspondent and have been for years in 
hospitals, is obvious. The extremely untidy 
habits of many insane patients would con- 
ceivably lead to the infection of others. 

With the co-operation of the State Depart- 
ment of Health, a systematic search for car- 
riers was undertaken in June, 1918. Many 
patients have had repeated tests of faeces and 
blood, and every patient entering the hospital 
since that time has been tested. All em- 
ployees known to have had typhoid are re- 
quired to be tested. All patients and em- 
ployees have been protected by antityphoid 
and paratyphoid vaccine since the epidemic. 

As the result of examination of fecal speci- 
mens from all the patients, there were isolated 
7 female and 3 male typhoid carriers, and 5 
female paratyphoid carriers. When the his- 
tory could be obtained, some were found to 
have had typhoid over 30 years previously. 
One man and 1 woman had had the disease 
here. 

It is gratifying to note that the hospital has 
been free from typhoid incidences since June, 
1919, following the isolation of typhoid car- 
riers. An analysis was made by H. F. Senftner 
showing that in all but 2 cases of typhoid 


occurring in this hospital, contact with a car- 
rier could be shown during the month preced- 
ing the onset of the disease. 

The preponderance of women carriers seems 
to substantiate the statement that women are 
more liable to gall-bladder infections, hence 
more often are carriers. In their work as 
cooks and their domestic pursuits they natu- 
rally tend to infect others more frequently. 
The fact that in a population of a little more 
than a thousand people, 15 carriers can be 
isolated, suggests that there may be many 
more carriers in every community than has 
been generally supposed. The frequent occur- 
rence of an epidemic which is traced to a 
milker or cook should emphasize the impor- 
tance of the more careful testing of feces of 
typhoid cases. Too often only one specimen 
is sent to the laboratory and in many cases it 
is doubtful if any attempt is made to prove 
that the individual is not a menace to others. 

It is the writers’ belief that the use of 
typhoid vaccine should be universal and com- 
pulsory, and that those handling food and 
milk in stores, restaurants, and hotels, and for 
the general public, should be tested by the 
State Department of Health to show that 
they are not cartiers. 

As it became a problem to care for insane 
carriers without a special building, operation 
was considered advisable in the case of the 
younger and more robust inmates. 

When the surgical treatment of these cases 
was first considered, the customary chole- 
cystectomy seemed the operation of choice, 
but a consideration of the organs involved in 
typhoid fever reminded us that frequently the 
appendix is the seat of acute inflammation 
during the course of the fever, and therefore. 
why could it not be the source of continued 
pollution of the intestinal tract at other times. 
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VOSBURG AND PERKINS: 


(ier under the title, ‘Conditions in the ap- 
pc ndix due to specific typhoid lesions,” says: 
{he occurrence of ulceration in the appendix 
is comparatively common. It was found in 19 
out of 105 cases of autopsy and 3 others 
showed swelling of the mucous membrane.”’ 

Keen’s Surgery says: ‘Typhoid bacilli 
which invade the lymphoid structures of the 
intestine do not overlook the lymphoid tis- 
sues of the appendix, and so it is that frequent- 
ly the appendix is the seat of typhoid infec- 
tion, either as an extension from the ileum or 
as a concomitant infection.” 

Howard Kelly showed some years ago that 
infections of the gall bladder may originate in 
the appendix and involve the gall bladder 
through the lymphatic chain. 

P. K. Gilman, of San Francisco, in discuss- 
ing ‘“‘amoebiases” and referring particularly 
to that group of cases in which the intestinal 
tract may be temporarily cleared by medical 
treatment says that it is in these cases that 
the amoebze have become firmly implanted in 
structures accessory to the gastro-intestinal 
tube, when apparently the drugs employed 
could not be brought into contact with them 
in sufficient concentration to destroy them. 
It has been recognized for some time that the 
appendix may be such a focus of infection. 
In cases in which the stools have been tem- 
porarily cleared, repeatedly, the patients have 
become permanently cured following the re- 
moval of the appendix, in which amoebe 
have been demonstrated both in scrapings 
from the mucous membrane and in micro- 
scopic sections. 

Bearing these points in mind, it was decided 
to remove the appendix as well as the gall 
bladder, to keep each separate, and to for- 
ward them to the laboratory for examination. 

The following is a brief summary of the 
cases and the laboratory reports. 


CasE 1. C. S., male, age 60, was a typhoid car- 
rier. The typhoid history was unknown. Chole- 
cystectomy was done January 5, 1921. One small 
stone was present. The New York State Laboratory 
reported that the gall-bladder contents showed the 
presence of typhoid bacilli. As there was a persistent 
discharge of pus from the wound he was reoperated 
upon February 19, at which time his appendix was 
‘emoved. The wound healed quickly. Fecal ex- 
iminations made January 27 and 31 were positive; 
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March 28, May 3, 12, and 22, negative. Since then 
there has been an occasional positive finding in the 
many stools examined. 

CasE 2. A. B., female, age 41, was a paratyphoid 
carrier. The typhoid history was unknown. Ap- 
pendectomy and cholecystectomy were done Janu- 
ary 13, 1921. The laboratory reported that the 
appendix and gall bladder were both negative. 
Fecal examinations made January 19, 31, February 
7,15, 21, and March 26 were all negative. 

CasE 3. H. J., female, age 45, was a typhoid car- 
rier. The typhoid history was unknown. On Jan- 
uary 13, 1921, the gall bladder and appendix were 
removed. The gall bladder contained gall stones. 
The laboratory reported that the gall bladder was 
positive for typhoid bacilli and the appendix nega- 
tive. Faecal examination, January 22, was negative; 
January 31, positive; February 7, negative; Febru- 
ary 14, positive; February 21, March 2, 8, negative; 
March 22, 30, positive. Seven examinations up to 
June 15, 1921, were all positive. From October 23, 
1922, to date there have been 35 examinations, all 
negative. 

CasE 4. G. J., female, age 51, was a paratyphoid 
carrier. The original infection occurred 22 years 
previously. The gall bladder and appendix were re- 
moved February 11, 1921. Gall stones were present. 
The laboratory reported both gall bladder and ap- 
pendix positive for typhoid, although the patient 
had been classed as a paratyphoid carrier. Fecal 
laboratory examinations up to and including April 4, 
1921, were negative. 

Case 5. A. H., female, age 41, a typhoid carrier, 
had been infected 3% years previously. The gall 
bladder and appendix were removed February 1, 
1921. There was 1 stone in the gall bladder. The 
laboratory reported that both the appendix and the 
gall bladder contained typhoid bacilli. Fecal ex- 
aminations made January 25, February 2, and 14 
were positive. The six following examinations, in- 
cluding that of April 13, 1921, were all negative. 

Case 6. J. C., female, age 45, was a paratyphoid 
carrier. The typhoid history was unknown. The 
gall bladder and appendix were removed March 24, 
1921. Gall stones were present. Both the appendix 
and the gall bladder were positive for paratyphoid. 
Fecal examinations April 4, 14, 25, and May 1, 9, 
were all negative. 

Case 7. A. S., female, age 34, was a typhoid car- 
rier. She had had typhoid 11 years previously. On 
February 2, and March 8, 1921, the faces were posi- 
tive for typhoid. September 13, both feces and 
blood were positive. On September 14, the gall 
bladder and appendix were removed. Several stones 
were present, and the appendix was bound down 
with adhesions. Faces, appendix, and gall bladder 
were all positive. Faecal examinations on September 
20, 28, October 13, 25, November 1, 10, 17, and 22 
were negative. 


During the summer of 1922, the stools of 
all operative cases were re-examined many 
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times, and all were negative except those of 
Case 1, as already mentioned. Cathartics were 
used before some of the specimens were col- 
lected to stimulate the expulsion of any organ- 
isms that might be present. 

In all cases a small rubber drain was in- 
serted to the stump of the amputated duct 
and removed on the third day. All patients 
made an uninterrupted recovery except that 
in Case 1, who had a profuse discharge of pus 
following the first operation, but healed 
quickly after the second. 

In 6 of the 7 carriers, the feces are now 
clear after repeated examinations and the pa- 
tients have been released from quarantine, 
thus giving them more individual comfort 
and relieving their associates from the men- 
ace of infection. Possibly examination of 
duodenal specimens might be a more accu- 
rate method, but seems to be impractical in 
these cases of the insane. 

In 6 of the 7 cases, typhoid or paratyphoid 
bacilli were found in the gall bladder. In the 
other case the gall bladder and the appendix 
were both negative. There was evidently 
some error here, for later no paratyphoid in- 
fection could be found in the stools, while 
previous to operation several examinations 
had been positive for paratyphoid. Four of 
the 7 cases showed typhoid or paratyphoid in 
the appendix as well as in the gall bladder. 

In a monograph recently published by the 
Rockefeller Institute for Medical Research, 
Abraham L. Garbat, after a complete labora- 
tory study of 164 cases of typhoid fever, found 
32 per cent temporary carriers and 3 to 4 per 
cent permanent carriers. 

He divides these carriers into three distinct 
types: (a) liver (hepatic ducts), (b) gall blad- 
der, and (c) intestinal. He states that in bile 
carriers the infection may be in the hepatic 
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ducts as well as in the gall bladder. In thi se 
cases cholecystectomy alone will not result in 
a cure and he advises prolonged drainage of 
the common duct with frequent examina- 
tions of the bile, so that when the bile is 
cleared the drainage may be discontinued. 

In a work published about the same time as 
Garbat’s monograph Deaver and Ashhurst 
also advise drainage of the common duct. 

As in all cases in which the cultures of the 
appendix showed typhoid or paratyphoid in- 
fection the gall bladder was also infected, it 
is possible that the infection gained entrance 
to the appendix from the intestinal tract and 
did not originate in the appendix. How- 
ever, it seems reasonable to conclude that the 
patients would not have been cured without 
removal of the infected appendix. Possibly 
the appendix is the focus of the intestinal type 
of Garbat. 

In all these cases the appendix showed mac- 
roscopic evidence of previous inflammation. 


SUMMARY 


From these cases it seems justifiable to draw 
the following conclusions: 

1. There may be more carriers than we 
would suspect from the comparatively few 
epidemics of typhoid in recent years. 

2. A small group of typhoid patients be- 
come permanent carriers. 

3. Contacts both direct contacts and those 
concerned in the food handling, should be 
looked for when there is a group of typhoid 
cases. 

4. All cases of typhoid should be kept 
under observation until examination shows 
that the stools are clear. 

5. In operating for the cure of a carrier the 
appendix as well as the gall bladder should be 
removed. 
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LIPOMATA OF THE SIGMOID! 


By JOHN T. MOORE, M.D., F.A.C.S., Houston, Texas 


discussion 2 cases of lipomata of the sig- 

moid. It seems, from a study of the lit- 
erature, that lipomata of the intestinal canal 
are not very common. King (3) of New 
Orleans, in 1917, reported that only 6 cases 
were found in 44,654 intraperitoneal oper- 
ations at the Mayo Clinic. Vacarri (4) in 1922, 
stated that he could find only 69 cases in 
searching the literature for the world. Car- 
lucci (2) found only 2 cases in Bellevue 
Hospital, New York, from 1911 to 1920. A 
rather striking coincidence in our cases is that 
they came near together and were from the 
same small city. 


| DESIRE to present for consideration and 


Case 1. Mrs. E. B., 31 years of age, had been 
married 10 years; her weight was 145 pounds; height, 
5 feet, 3 inches. The family history was negative. 
Menstruation began when patient was 15, and was 
regular but painful. She has never been constipated 
until recently. She was mariied at 21. There was an 
abortion one year after marriage and one 3 years 
after this. At the birth of a child now 3 years of age, 
she had a difficult labor, and the perineum and 
cervix were lacerated. There was no vaginal dis- 
charge between periods. Typhoid fever at the age 
of 23 was the only serious illness reported. In the 
latter part of January 1917, patient was taken 
sick with pain and soreness over the lower abdomen, 
and she suffered with headache, nausea and vomit- 
ing. She became very much constipated. Pur- 
gatives gave no relief. She grew worse and had 
more pain and greater difficulty in getting the 
bowels to move. 

Examination was negative except as follows: The 
lower abdomen was rather tender and rigid; a mass 
could be felt on the left side in the line of the sig- 
moid, just about the brim of the pelvis. Through 
vaginal examination the uterus was found to be 
fixed and there could be felt a mass on either side, 
very tender upon pressure. A diagnosis of bilateral 
pus tubes was made. Rectal examination showed 
nothing more. The incomplete obstruction of the 
bowel was thought to be due to the pelvic con- 
dition. 

Laboratory examination, February 27, 1917. 
The urine was negative and the Wassermann 
negative; the blood showed hemoglobin, 80 
per cent, white cells, 13,000; polynuclears, 71 per 
cent; small lymphocytes, 26 per cent, large lym- 
phocytes, 2 per cent; eosinophiles, 0.3 per cent; 
.asophiles, 0.7 per cent; no malarial parasites. 


Operation. February 28, 1917, a midline supra- 
pubic incision was made. There were found large bi- 
lateral pus tubes with adhesions about the ovaries, 
and a distinctly hard, lobulated mass which involved 
the sigmoid about the brim of the pelvis. This mass 
was about 2 inches in diameter and about 3 inches in 
the longitudinal direction, lobulated and very firm. 
A diagnosis of cancer was made, though it seemed 
different from other specimens of cancer seen in 
this region. The appendix and both tubes were 
removed. The mass was resected after the rectal 
sigmoid and the sigmoid were immobilized. 

I decided that it would be safer to do a temporary 
colostomy rather than an anastomosis of the colon. 
This was done by suturing the peritoneal surfaces 
of the gut together for a distance of about 2% 
inches. The two ends were brought out through 
an incision in the left iliac region. Paul tubes were 
fastened in both openings of the gut to take care 
of the fecal discharges. 

The patient made good progress, having suffered 
very little from the operation. March 19, or about 
20 days after the operation, I put a large Murphy 
button in the lateral anastomosis and closed the 
colostomy wound. She did well except for a small 
fecal fistula which persisted and required a small 
dressing. 

Laboratory report. The mass removed from the 
pelvis consisted of bilateral pus tubes with a small 
tumor mass attached to a portion of the resected 
sigmoid. This mass was about the size of a lemon, 
of a dense consistency, and showed evidence of 
intense inflammatory reaction. A section through 
the mass and into the lumen of the bowel showed 
fatty tissue with fibrous trabecule, partially sur- 





Fig. 1. Lipoma of sigmoid. Case 2, W. H. K. 


1 Read before the Southern Surgical Association, White Sulphur Springs, West Virginia, December 11, 1923. 





rounding the intestine but not encroaching on the 
musculature. The tumor and all coats of the bowel 
showed an intense inflammatory reaction. Micro- 
scopical section from the edge of the tumor into the 
lumen of the bowel showed next the outer muscular 
coat. The whole bowel wall showed a marked in- 
filtration with polynuclears, small lymphocytes, 
connective-tissue cells, plasma cells, etc., as evidence 
of a somewhat acute inflammatory process. The 
trabecule separating the fatty lobules also showed 
the same marked inflammatory infiltration. No 
evidence of malignancy was seen. 

A diagnosis was made of lipoma of the sigmoid 
with marked inflammation. May 21, 1917, the 
small fistula was closed and the perineum and cer- 
vix repaired. Her recovery was complete. She 
died from carbolic acid poisoning, September 8, 
1922, 5 years alter operation. 

Case 2. W. H. K., male, age 45 years, was a hard- 
ware merchant, married, with no children. The 
father died of tuberculosis of the lungs at the age of 
51; the mother died of pulmonary tuberculosis at 
43; three brothers were all in good health. The 
patient had regular habits; he had used tobacco 
excessively up to one year ago, when he quit it 
altogether, but he had never used alcoholics. He 
was in a bad automobile accident in 1913, was 
operated upon in 1917 for piles by another doctor, 
and had influenza in 1918. He has not been well 
since he had influenza in 1918. He went out West 
and lived there for 1 year and was somewhat im- 
proved in health. Since he had influenza the bowels 
have been loose or he has been severely constipated. 
There was no blood in the stools. The constipation 


had been much worse during the past 6 months. 
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Microscopic drawing of section of lipoma. 


Present sickness. May 1, 1922, or about 2 months 
ago, he began having cramps and great distention 
of the abdomen; the pain came about 2 hours after 
meals; there was no pain in the stomach but he had 
some nausea and much gas and belching. 

He gets relief only when the bowels move. Most 
pain seems about 3 inches below the navel in the 
midline. This point is very tender. There is a little 
fever now and then; no jaudice; no swelling of the 
feet. 

Examination. The patient is a large man, 6 feet 
1'4 inches in height, weighs 205 pounds, and is 
sallow and pale. His color is not good; he looks 
sick. The blood-pressure, systolic, is 120; diastolic, 
80. The abdomen is somewhat distended, and quite 
tympanitic over its entire extent. Just to the leit 
of the rectus muscle, and about 3 inches above the 
level of the pubis, can be felt a distinct mass about 
4 centimeters in diameter. It is movable, quite 
tender, and appears to be in the sigmoid colon. 
The prostate is somewhat enlarged and_ tender. 

X-ray examination was made by Dr. B. T. Van 
zant, and I present herewith his report: Preliminary 
plates are negative except for indefinite density to 
the left of the navel, about the size of the usual! 
kidney shadow. Opaque meal shows the stomach 
normal. The duodenum is normal except that the 
third portion occupies a position somewhat lowe 
than usual. The jejunum is distended as if fron 
obstruction lower down and shows a circular ai 
rangement about the above described mass. Th 
remainder of the small intestine is distended wit 
loss of characteristic markings. The caecum and th 
ascending and transverse colon are negative; th 
descending colon shows constriction about the lev: 


q 
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of the umbilicus. An opaque enema shows obstruction 
and constriction of the lumen about the level of 
the fourth lumbar vertebra. 

Diagnosis. There is a tumor mass on the left side, 
displacing loops of the small intestine and causing 
constriction of the descending colon. 

Laboratory findings. July 6, 1922. The urine is 
negative; blood: hemoglobin 85 per cent; no 
malarial parasites; Wassermann negative; white cells, 
10,900; polynuclears, 60 per cent; small lym- 
phocytes, 25 per cent; large lymphocytes, 5 per cent, 
eosinophiles, 9 per cent; basophiles, 1 per cent. 
Examination of the stools is negative. 

Operation. July 15, 1922. A low, left rectus in- 
cision, about 8 inches long, splitting the inner 
fourth of the left rectus muscle was made. The 
peritoneum, to which the tumor was adherent, was 
resected along with the tumor. The peritoneum was 
cut through, the tumor mass freed posteriorly, and 
the mesenteric vessels tied. The normal bowel 
below and above the tumor was freed of fat and 
clamps were applied, the cutting being done by 
actual cautery. An end-to-end anastomosis was 
made over a large rubber tube which was brought 
out through the rectum after the method described 
by Morrison and Balfour. Number 1 chromic 
catgut was used for all suturing of the gut. Con- 
siderable difficulty was experienced on account of 
there being so much fat along the whole descending 
colon and sigmoid. After removing the fat at the 
point of the suture of the gut there seemed very 
little blood supply left. Cigarette drains were 
placed in the neighborhood to protect against 
leakage. 

The patient did very well except that he suffered 
some nausea and vomiting. Six days following the 
operation the tube from the rectum came away; 
8 days following the operation there was noticed 
some fecal drainage from the abdominal wounds. 
During the day quite a piece of slough came through 
the abdominal wound, which proved to be a part of 
the intestine at the suture line. For several days 
fecal discharge was entirely through the abdominal 
wound. Twenty days after the operation he began 
passing some fecal matter through the rectum. At 
the end of 4 weeks practically all of the bowel move- 
ment was by the natural way. He continued to 
improve in every way except that a small fistulous 
opening persisted, requiring daily dressings. 

On November 4, 1922, or 3% months after the 
removal of the tumor, I operated to close the 
fistulous tract. I found that a piece of the gut at the 
site of the anastomosis had sloughed away. It was 
necessary to free the colon and do a side-to-side 
anastomosis, as I feared to attempt the end-to-end 
repair on account of the poor blood supply of the 
gut after I had freed it from the fat to get the 
peritoneal surfaces together. I adopted a procedure 
similar to that in the previous case, using a 
Murphy button to make the communication com- 
plete between the loops of intestine. The re- 


sult has been all that one could wish. The patient 
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was soon able to resume charge of his business. He 
reports that he is doing a man’s work, and feels fine. 

The pathological report by Dr. M. A. Wood is 
herewith presented: The tumor around the sigmoid 
is roughly oval shaped, about the size of an orange. 
The greatest longitudinal diameter is 10 centimeters; 
greatest transverse diameter, 7 centimeters. The 
tumor is lobulated and a few smaller lobules of 
fatty tissue are seen above and below the largest 
mass. The tumor lacks about 0.5 centimeter ante- 
riorly of completely surrounding the sigmoid. The 
sigmoid was resected at points about 4 centimeters 
above the mass and 3 centimeters below it. The 
outer surface of the tumor shows a very marked 
inflammatory reaction on the anterior surface. The 
portion of the bowel wall in evidence is covered 
by an exudate of intensely inflamed tissue. Poste- 
riorly the tumor shows a roughened area where the 
mesentery was attached. The mass is encap- 
sulated and has the dense consistency and feel of 
a carcinomatous mass. Sections through the mass 
and into the lumen of the bowel show a typical 
fatty tissue consisting of small lobules separated 
by bands of connective tissue. These lobules appear 
to be smaller and more compressed in the central 
portion than in the periphery, suggesting a periphe- 
ral growth of the tumor. No encroachment upon the 
muscular coats of the bowel is seen. The mucous 
lining is also intact, though all layers are congested 
and inflamed. No evidences of malignant changes 
are seen. Microscopical section from the interior 
of the fatty tumor of the sigmoid shows lobules of 
fat cells separated by connective-tissue trabecule. 
These trabecule are full of cells, consisting of en- 
dothelial cells, connective-tissue cells, plasma cells, 
small lymphocytes, a few polynuclear neutrophiles 
and a few eosinophiles. 

Diagnosis. Subacute inflammation of lipoma. 
Sections through the intestinal wall and adjacent 
tumor mass show a marked cellular infiltration of all 
layers of the intestinal wall and of the fatty tumor. 
The mucosa is intact. A few fatty cells are shown 
in the submucosa. The fatty tissue of the tumor mass 
is seen in close juxtaposition to the external muscular 
layer. A few fat cells seem to be separating some 
of the muscular fibers. All coats of the intestine 
and the trabecule of the fatty tumor here show the 
same type of cellular infiltration as that found in 
the central portion of the tumor, previously de- 
scribed. 


Lipomata of the intestinal canal may be 
considered as of two varieties: (1) those 
growing from the inside of the muscular or 
submucous coat of the bowel; and (2) those 
growing from the outside of the muscular 
or subserous coat. 

From the discussion by Bland-Sutton, I 
would infer that there are types of fatty 
polypi growing within the lumen of the gut 
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that have penetrated the muscular coats, as 
he speaks of the dimpling of the serous coat 
by a pull of the pedicle of the tumor within 
the gut. This type of lipoma is a frequent 
source of obstruction of the bowel, because it 
both blocks the lumen and causes an in- 
tussusception of the bowel. Wharton (s) 
in an article on intussusception, presents a 
study of 2 cases and mentions 21 other cases 
in the literature. Nearly all of these cases 
were of the submucous or polypoid type. The 
case presented by Vaccari was unusual in 
that he had two distinct tumors, one of the 
submucous type and the other of the sub- 
serous type. 

Both of my specimens are distinctly of the 
subserous type, as neither penetrated the 
muscular coat at any point. 

Both tumors had narrowed the lumen of 
the bowel to such an extent as to produce an 
almost complete obstruction, yet there was 
no penetration of the muscles nor was there 
the least evidence of ulceration of the mucous 
membrane. Bland-Sutton says: “‘In all the 
specimens I have seen in which intestinal 
lipomata have caused attacks of obstruction, 
the mucous membrane covering the tumor 
has been ulcerated.” 

The causes of lipomata as reviewed by 
Carlo Vaccari are as follows: Cicala thinks 
that the perivascular infiltration in the con- 
nective-tissue trabecule represented points 
from which the tumor grew, and that these 
cells changed from the simple connective- 
tissue cells to adipose tissue. Borst thinks 
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that lipomata may be the result of metaplasia 
of common connective tissue into adipose 
tissue; first, that minute droplets occur in the 
cell, and later one large drop is formed from 
their confluence, the nucleus being displaced 
to the periphery. Minelli considers that 
lipomata are the output of degenerated con- 
nective tissue; and that there is a new forma- 
tion of fibroblasts, some of which make 
normal adult connective tissue, and others 
degenerate into fat. Many authors think 
that inflammation has some relation to the 
development of lipomata. L’Aievoli attrib- 
utes their localization and development to 
the faults in the lymph-blood circulation of 
the tissues, to the extent to which the elas- 
tic tissue is able to function and to its distri- 
bution regulating the lymphatic circulation and 
causing a deposit of fat. 

Vaccari’s conclusions from his study of his 
2 lipomata were that neither trauma, in- 
fectious diseases, tuberculosis, alcohol, smok- 
ing, nor arteriosclerosis can explain the origin 
of these tumors. 

I wish to acknowledge my indebtedness to Dr. P. H. 
Scardino for translating Vaccari’s article from Italian into 
English, and to Drs. M. A. Wood of Houston and Violet 


Kieller of Galveston for so carefully working up the 
pathology. 
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RESULTS OBTAINED WITH THE PHENOLTETRACHLORPHTHALEIN 
TEST OF LIVER FUNCTION 


By D. C. BULL M.D. anp L. BAUMAN, M.D., New York 


From the Department of Surgery, Presbyterian Hospital, Columbia University, New York 


liver function and the phenolsulphone- 

phthalein test of kidney function are 
analogous in certain respects. The former 
substance is selectively removed from the 
blood by the liver and excreted in the bile 
while the latter is taken up by the kidneys 
and is excreted in the urine. The objection 
that only one function of the liver is concerned 
with the elimination of chlorphthalein also 
applies to the excretion of sulphonephthalein; 
for the removal of acid, the concentration of 
glomerular filtrate, the formation of ammonia 
and hippuric acid surely are among the varied 
functions of the kidney. Further, normal 
phthalein values have been observed after 
removal of one kidney and similarly normal 
chlorphthalein values may be obtained when 
considerable liver tissue is replaced or des- 
troyed. 

S. M. Rosenthal (1) found that the simplest 
way to determine rate of excretion of the dye 
by the liver was to study its rate of disappear- 
ance from the blood; he (2) also showed that 
in rabbits retention of dye was, within a 
reasonable error, proportional to the amount 
of liver tissue removed. 

Inasmuch as the literature pertaining to 
the development of the test has been repeated- 
ly discussed by recent authors (3), we will 
simply present the results of approximately 50 
determinations which were performed accord- 
ing to the recommendations of S. M. Rosen- 
thal. 

The colorimetric readings were made with 
the help of a comparator. The serum from 
the first sample of blood which is obtained be- 
fore injection of the dye is used as a diluent 
for known amounts of the chlorphthalein. 
Serum 2 and 3 are obtained from blood with- 
drawn 15 and 60 minutes after injection of 
dye. Errors in colorimetry due to escape of 
hemoglobin were avoided in the following 
manner: Alkalinized serum 1 to which a 


[iis phenoltetrachlorphthalein test for 


known amount of phthalein had been added 


‘in colorimetric technique. 


was placed in front of a tube of untreated 
serum 2 and the color obtained by looking 
through both tubes was compared with a pair 
of tubes containing alkaline serum 2 and un- 
treated serum 1, respectively. The dye con- 
tent of serum 3 was determined in a similar 
manner. Bilirubin in serum was determined 
by oxidation to the green pigment with con- 
centrated nitric acid. 

The injection of dye was followed by 


* thrombosis in the arm vein in 3 instances, by 


chill and fever in 4 instances and by fever 
alone in one instance. One patient in this 
group suffering from advanced alcoholic 
cirrhosis, hypertension, and evidence of 
previous cerebral hemorrhage reacted with 
vomiting, chill, and rise of temperature to 104 
degrees. The following day her speech be- 
came incoherent and she gradually lapsed into 
coma and death. We were unable to deter- 
mine if the injection of dye had a causal re- 
lationship to the second cerebral hemorrhage 
which apparently terminated the patient’s 
life. 

The 22 patients included in this group, ap- 
parently were not suffering from hepatic dis- 
ease (Table I). The average amounts of dye 
in the serum after 15 minutes was 5.6 and after 
60 minutes 3.2 per cent. The latter figure is 
somewhat higher than that obtained by other 
observers, but this may be due to differences 
Obviously no 
definite evidence that liver function was 
normal in all of these cases could be obtained. 

The results of 15 tests on 13 cases of cirrho- 
sis are recorded in Table II. In 8 of these the 
diagnosis was confirmed by exploration or by 
pathological examination or by both. It is 
apparent that there is considerable delay in 
the removal of dye from the blood in this 
series even in the absence of bilirubinemia. 
The test may be of some value in this con- 
dition, for example, in helping to ascertain 
the cause of an otherwise obscure ascites or in 
determining degree of liver involvement be- 
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Dye in serum 
after 
Hist. Clinical 
No. diagnosis 
15 60 
Minutes | Minutes 

$1356 eel 3 6 a 3 | Duodenal ulcer 7 
56470 | 7 6 | Cascinomacf lang 
559007 | i - 7 Acute appendicitis 
56418 — 8 5 : | Renal and pulmonary tuberculosis 
56204 | 5 | 3 | Henin t~# 
56084 | i "7 ‘| Knee condition _ 
51057 i 6 3 - | Paralysis agitans 
53355 7 . ry ; | Fistula in ano ae 
56231 7 4 a “Undiagnosed abdomen _ 
5734 7 . 4 | Duodenal ulcer pnaiinan 
tee | 8 6 | Ovasian tumer ; : 
5 3288 —t«CSY! 4 ‘2 | Cholecystitis, cholelithiasis 
57788 | : 3 | Thrombosis of splenic vein 
60114 7 3 ° 1 Cellulitis of mediastinum 
59402 > | 2 “Retroperitoneal carcinoma 
59024 | H ; 2 | Epilepsy ; 
50341 | o 7 ; 7 - ‘Epilepsy : 
shee —_ 6 7 | - 3 | Ansiety neurosis _ 
43007—i(‘Lt! 1 | Undiagnosed : 
50056 aa a 6 a a 3 "Chronic nephritis _ 
588 -_ = s ‘ - | Duodenal ulcer pn 
11367 (OP) | - 6 5 _ ” Cholelithiasis _ 
Average | 5.6 | 3.2 | 


fore undertaking an omentopexy for cirrhosis 
or splenectomy in cases of splenic anemia 


Patient 60054 was a woman of 50 who complained 
of a painful lump in the upper and right region of the 
abdomen, which had been present for a year. The 
pain radiated around the abdomen to the back. She 
had lost 13 pounds in 6 months. There was no 
history of alcoholism and the Wassermann reaction 
was negative. A hard, lobulated, and ballottable 
mass was present in the right upper quadrant of the 
abdomen which reached to the umbilicus. 

Catherization of the ureters gave normal urine 
specimens from both sides. X-ray examination 
showed an abnormal renal pelvis on the right side 
and an apparently enlarged right kidney. The 
diagnosis of hypernephroma was made. The liver 
function test showed a retention of dye amounting 
to 15 per cent after 15 minutes and 12 per cent after 
60 minutes. Exploration revealed an enlarged 


cirrhotic right lobe of the liver. A specimen removed 
at the time of operation showed the histological ap- 

















Operative Pathological 
diagnosis diagnosis 
serum 
Liver normal 
| Sia iia Te ha a ES my 
| Carcinoma of lung 
Acute appendicitis 
Renal tuberculosis 
. —| - 
m 
| 
> 
| Duodenal ulcer 
| Ovarian tumor Cyst adenoma ° 
| 
- a aaa | = 
Cholecystitis; cholelithiasis | 
Thrombosis splenic vein | Splenic anemia 
| ae 52 Ri 
> 
| Retroperitoneal carcinoma | Retroperitoneal 
| carcinoma 
———EEE _ | ——— — 
| 
| ° 
en pcaeciimtiaplel - 
| ¢ 
| ponies a 
| ° 
oO 
| 
| ° 
| Duodenal ulcer } ° 
° 


pearance of cirrhosis. All other organs in the ab 
domen were negative. 

Patient 56226 was a young woman with enlarged 
spleen, anemia and hemorrhages in various parts 
of the body. Splenectomy was considered but dis 
carded because ascites and retention of dye indicated 
advanced liver involvement. 

Patient 43832 was a woman aged 58 who gave a 
4 year history of recurring epigastric pain associated 
with distress and belching after meals. One attack 
was accompanied by chill, fever, and leucocytosis o! 
20,000. Physical examination revealed a palpabk 
spleen but no other abnormalities. The behavior o! 
the stomach and intestines at X-ray examination 
was suggestive of gall-bladder disease. The dye was 
retained to the extent of 15 per cent after 15 minutes 
and 8 per cent after 60 minutes. No bilirubin wa 
present in the serum. The moderate retention 0! 
the dye was difficult to explain on the basis of gall 
bladder disease in the absence of jaundice. A! 
operation a chronically inflamed gall bladder con 
taining gall stones and a scarred hard liver were 
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Dye in serum | 
alter | 


























tnt . : ile 
His ——— Clinical Operative Pathological | = 
N diagnosis diagnosis diagnosis i 
| serum 
’ 15 | _ 60 
Minutes | Minutes 
56337 23 25 | Cirrhosi Cirrhosis } + 
5630 5 | 23 ~+| Cirrhosis Carcinoma and | 
| cirrhosis | + 
<6 20 22 plenic anemia } + 
sO101 17 18 | Cirrhosis following yellow atrophy | Same Atrophy; cirrhosis | + 
s6101 16 12 Cirrhosis following yellow atrophy (11 months | | | 
later) | + 
4014 12 15 Cirrhosis following polyserositis Enlarged nodular liver | o 
43832 15 8 Cirrhosis | Cirrhosis Cirrhosis | o 
57502 12 14 Cirrhosis | | o 
a ——_— |, ——____—_—_- —_ . —_ . 
38186 ss (Cl re) Cirrhosis | + 
57040 14 10 =| Cirrhosis + 
60054 15 12 | Cirrhosis Cirrhosis Cirrhosis + 
59626 20. S| 20 Cirrhosis Cirrhosis Cirrhosis + 
52823 II | 14 Cirrhosis + 
52823 20 17 Cirrhosis (2 months later) } + 
53837 13 13 | Cirrhosis Cirrhosis + 
TABLE III 
Dye in serum 
after — Bile 
Hist Clinical Operative Pathological i. 
No diagnosis diagnosis diagnosis 
” serum 
15 60 | 
Minutes | Minutes 
560608 12 12 | Chronic pancreatitis + 
6068 & 7 5 Chronic pancreatitis 5 weeks p. cholecystostomy ° 
56374 15 18 Cholangitis; pylephlebitis of portal vein Same and liver abscess} + 
56347 13 8 Ulcer of duodenum ° 
49226 12 II Cholecystitis; cholelithiasis | + 
50584 12 13 Ameebic abscess of liver ° 
56584 6 3 Ameebic abscess of liver after emetin treatment ° 
56613 12 9 Cholelithiasis; cholecystiti Same at operation + 
536638 19 20 Carcinoma of gall bladder and pancreas Same at operation + 
56820 22 23 +| Jaundice and ascites + 
57876 12 12 Salvarsan jaundice; duodenal ulcer Same at operation + 
57876 4 3 Salvarsan jaundice; about 1 month later tr. 
60306 —| 20 20 Carcinoma of liver Same + 
66 16 26 Congestion liver; heart disease a 
7 II 15 Stone common duct; cholecystitis Same at operation + 
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found. A section of the liver showed the histological 
picture of cirrhosis. 


Pronounced jaundice was a complicating 
feature in most of the patients included in 
this group (Table III). Obviously obstruction 
to the outflow of bile may interfere with the 
elimination of the dye and permit of its 
reabsorption from the retained bile; hence de- 
ductions regarding liver function are of doubt- 
ful significance when marked jaundice is 
present. 


Patient 56584 suffered from an ameebic infection 
of the liver characterized by a large, tender liver, 
fever and amcebe in the stools. Emetin treatment 
was followed by rapid subsidence of symptoms and 
corresponding increase in the ability of the liver to 
excrete the dye. 


The retention of dye in patient 56347 with 
signs and symptoms of duodenal ulcer is 
difficult to explain. It has also been observed 
in this condition by Ottenberg and collabo- 


rators (4) who conjecture that damage to the 
liver may have been occasioned by absorption 
of infected material from the ulcer into the 
portal circulation. 


CONCLUSIONS 


If it is permissible to judge from a limited 
experience we believe that the test will come 
to occupy a definite place among clinical 
laboratory methods. 
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EVENTRATION OF THE DIAPHRAGM 


WitH REport oF 7 CAsEs! 
By J. RUSSELL VERBRYCKE, Jr., M.D., WasHINGTON 


be described as an upward displace- 

ment of one side of the diaphragm, 
usually of the left side, without break of con- 
tinuity, permitting one or more of the ab- 
dominal organs to occupy a position in the 
thorax. A relaxation and absence of the mus- 
cular strength, characteristic of the normal 
diaphragm, is also a part of the pathological 
condition so that the lesion has been described 
under various other names, such as elevation, 
insufficiency, relaxation, atrophy, paralysis, 
dilatation, high position, and even hernia. In 
fact many of the cases reported and articles 
written are indexed in the Surgeon General’s 
Library as hernia, although it is neither a true 
nor false hernia. 

The first known cases were those of J. T. 
Pyle (8) in 1784 and J. L. Petit (8) in 1790. 
The first was in a newborn infant and the other 
an adult woman. Both were discovered at 
autopsy and both were considered by their 
observers to be hernia of the diaphragm. 

Cruveilhier (2) coined the name “eventra- 
tion” in 1849 but up until the beginning ot the 
present century but 9 cases were known. It 
is one of the more rare conditions but cases 
are multiplying since the use of the X-ray has 
made it more easily recognized. Sailer and 
Rheim (9) in 1905 collected 13 cases. Eleven 
years later (1916) Bayne-Jones (1) increased 
thenumber to 45. The succeeding 6 years more 
than doubled the number of collected cases 
as Fatou, of France, in reporting 2 cases, one 
with Louste (6) and one with Lafourcade (3), 
in 1922, made the total number to that date 
108. About a dozen more have been reported 
in the last 2 years. Many cases have un- 
doubtedly not been reported as there is hardly 
an X-ray clinic which has probably not had 
one or more. 

Henry J. Walton of Baltimore, presented 
a case at Atlantic City this year and gave a 
complete bibliography so that this will net 
be repeated, as his paper will appear short- 


“AVENTRATION of the diaphragm may 


ly in the American Journal of Roentgenology 
and Radium Therapy. It is the unusual privi- 
lege of the writer to be able to report 2 well 
marked cases of eventration and 5 of slight 
elevation, sometimes termed rudimentary 
eventration. It is believed that the first case, 
which has not been reported heretofore is the 
first to have been correctly diagnosed before 
operation or autopsy. Diagnosis would not 
have been accomplished except for the X-ray. 
Widenmann (13) made the diagnosis on his 
patient but changed it to hernia before opera- 
tion. The case of Bayne-Jones (1) is the first 
to be diagnosed by physical examination and 
in addition it was the third right sided even- 
tration on record. 


REPORT OF CASES 


CasE 1. Eventration of the diaphragm, obstipa- 
tion. Mrs. O., age 47, was seen January 14, 1914, 
with Dr. Robert Trimble. She complained of pain 
and a pressure about the heart with tenderness over 
the left lower thorax. The duration of symptoms 
was given as 6 months, but she had been markedly 
constipated for 25 years. There was bloating and 
pain, worse after meals. 

She was a moderately stout woman of somewhat 
sallow color. There was a manifest protrusion of the 
lower ribs on the left side as if by a tumor, with 
tympany under it and tenderness over the whole area. 
My record is a little incomplete as to the exact extent 
of the deformity. Stomach splashing was over the 
normal area and no abnormality of lungs was made 
out. The heart seemed to be transversely displaced 
to the right and backward. The apex beat was not 
felt. 

Roentgen-ray examination (Dr. A. C. Christie) 
made to determine the character of the mass showed 
a normal stomach but what appeared to be a large 
mass behind the stomach, pushing up the left dia- 
phragm some inches. The mass was made out to be 
gas trapped in a redundant, dilated colon, adherent 
to the diaphragm, and diagnosis was made of even- 
tration of the diaphragm. 

Operation was performed January 19, 1914, by 
Dr. C. S. White. The left diaphragm was found as 
noted by the X-ray. The colon had no normal 
splenic flexure but ran straight up to the high dia- 
phragm vault and was fastened there by adhesions 
which produced definite kinking. It was freed. The 
only other abnormality was that the whole upper 


1 Read before the American Gastro-Enterological Association, Atlantic City, May 5, 1924. 
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part of the small bowel was putty-like, like a sort of 
urticaria. 

Result: She was last seen a month after the opera- 
tion but a report 3 years later stated that although 
the chest still bulged she was symptom-free and the 
constipation of many years had disappeared. I wish 
that it were possible to obtain X-ray pictures to 
determine the present condition of the diaphragm, 
but the patient has been lost sight of. Even the first 
films were destroyed after Dr. Christie left the Army 
Medical School where they were taken. 

CASE 2. Rudimentary eventration; cholecystitis; 
visceroptosis. Mrs. O. D., aged 32, fairly well built. 
She had always had a tendency to low blood pressure 
and anemia. Her digestive symptoms had started 
within a year of the time of her being seen in Sep- 
tember, 1921. She had gas and belching after each 
meal. There were short recurrent pains in the gall- 
bladder region and occasionally in the opposite side. 

No great abnormality was revealed by physical 
examination but fluoroscopic examination showed 
the left diaphragm to be 1% inches higher than the 
right, and the space filled by a large gas bubble in the 
fundus of the stomach. Fluoroscopic examination 3 
months later showed the same condition but after 
the lapse of 2 years, during which time she has im- 
proved greatly in health, the diaphragm is down to a 
point level with the other side. 

CasE 3. Rudimentary eventration; visceroptosis; 
cholecystitis with stones; biliary cirrhosis. Mrs. M. 
K., aged 50, was first examined September 26, 1921. 
Her previous health had been good. For the past 
year she had had pain in the right upper abdomen 
with a mass. One physician had told her that she 
had gall stones and another that she had a tumor. 
There could be felt a large mass in the upper right 
quadrant which was firm and smooth with a sharp 
border. There was considerable right iliac tender- 
ness. Fluoroscopic examination showed the left 
diaphragm to be considerably higher than the right. 
While the stomach formed a drain-trap and the 
ptosis was toward the pelvis, the splenic flexure of 
the colon, which was much dilated and redundant, 
ran up to the vault. Two and a half years later I 
operated upon her for gall stones and chronic ap- 
pendicitis and pictures at this time showed the same 
condition (Figs. 1 and 2). 

Case 4. Aortitis; cholecystitis with achylia; 
rudimentary eventration. Dr. J. M. B., aged 56, was 
examined July 16, 1923. When a young man he had 
severe pulmonary tuberculosis. His present symp- 
toms, of 3 years’ duration, were rather typical gall- 
bladder attacks. Constipation had been present for 
years. He was a rather thin, poorly nourished man, 
with negative examination except for rigidity of the 
right rectus. On fluoroscopic examination there was 
considerable broadening of the aorta. The left 
diaphragm was one and a half inches higher than the 
other side and the left colon was evidently adherent 
to it with some dilatation and trapping of gas. 

CasE 5. Eventration of the diaphragm; perfor- 


ated gastric ulcer with hour glass obstruction. 


Mr. A. W., aged 45, was seen October 19, 1923, at 
the request of Dr. Maphis of Warrenton. Six years 
before he had had a gastrojejunostomy for bleeding 
ulcer. No benefit ensued. Three days before, he had 
agonizing pain in the upper abdomen and he had 
been under the influence of morphine ever since 

Physical examination was entirely negative. 
There was no rigidity or tenderness. Roentgen ex- 
amination showed marked eventration, the left 
diaphragm extending to the third rib in front and the 
seventh rib behind. Both the fundus of the stomach 
and the left colon were high against the dome. The 
heart was very little displaced to the right. There 
was a marked hourglass deformity of the stomach 
which lay opposite the heart, with 6-hour retention 
of half of the barium meal in the upper sac. There 
were a number of small circular shadows between 
the hourglass contraction and the spine, believed to 
be particles of barium in a large accessory pocket 
(Fig. 3). The leucocyte count was 18,600. 

Operation was performed October 23, 1923, at 
Garfield Hospital. Many adhesions were found. 
The diaphragm became convex after the abdomen 
was opened and moved up and down with each res- 
piration, with a flapping noise. It was bluish gray in 
color, very thin and apparently without any tone. 
It was carefully examined for a rent and none found. 
The fingers could, however, definitely invaginate 
the diaphragm about the cesophageal opening and 
this weakest area was about an inch anda half across, 
with a definite ring-like formation at the edge. Ad- 
hesions of the liver and stomach were freed so that a 
much lower position resulted. The perforation, high 
on the lesser curvature, was whipped over and as this 
was all that could be safely done the abdomen was 
closed. 

Three weeks later, when the patient was discharged 
from the hospital the X-ray showed the stomach 
functioning perfectly and the diaphragm to be al- 
ready somewhat lower. Films made 4 months alter 
operation (Fig. 4) show the diaphragm to be about 4 
inches lower than before. 

I have not found any other record of such a 
marked improvement in the condition of the 
diaphragm without more direct methods, 
except in the case of Weigert, (12), a baby who 
was cured spontaneously. Also the case is 
unique in the combination of perforated hour- 
glass and eventration. Thomas (11) reported 
a case of aneurism of the aorta with paralysis 
of the diaphragm and hourglass stomach. 
There seems to be some likelihood that this 
case may have been of the acquired variety 
and may have been due to toxic paralysis o! 
the phrenic nerve from the slowly perforating 
ulcer. In favor of this, is the fact that the 
patient had been operated upon 6 years before 
and no eventration had been noted. He hac! 
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Fig. 1 (left). Rudimentary eventration Case 3. 


Fig. 2. 


been X-rayed 2 years before by one of my 
colleagues and no note was made of high 
position of the diaphragm and lastly the 
gradual but marked improvement in position 
would speak in favor of an etiological factor 
having been removed. 


Case 6. Rudimentary eventration; renovascular 
disease; nerve exhaustion. Mr. B. L. G., aged 57, 
had no symptoms except those of neurasthenia. He 
had hiccoughed for 3 days during the week. Nothing 
was discovered by physical examination except high 
blood pressure. Roentgen-ray examination showed 
considerable enlargement of the thoracic aorta. 
The left diaphragm was about one and a half inches 
higher than the right and there was distinct lag in 
excursion. A peculiar shadow behind the cardia was 
thought to be due to thickening along the main 
bronchial trunks (Fig. 5). 

CasE 7. Rudimentary eventration. Miss K. Q., 
aged 21, was seen with Dr. Ernest Morgan, January 
9, 1924. She had no marked symptoms except 
nervousness and cramps in the abdomen. Physical 
examination was negative but X-ray examination 
revealed a left diaphragm about 2 inches higher than 
the other side with the colon running up to the vault. 


INCIDENCE 


Eventration is supposed to be much more 
infrequent than hernia of the diaphragm. 
Thus, Eppinger, quoted by Bayne-Jones, 
gives the ratio as 1 to 37. It is difficult for the 
writer to believe that this proportion is correct, 
having had not a single case of hernia. 


Case 3, showing very high, gas-filled colon. 


AGE AND SEX 


Cases have been described in which the 
condition occurred at all ages from the fetus 
and day-old baby to the eighth decade. It is 
stated that the incidence is 4 times greater in 
males than in females. 


ETIOLOGY AND PATHOLOGY 


Consideration of the etiology and pathology 
together will help us to understand what is 
known and what is theorized about this strange 
lesion. It is pretty generally thought that 
most cases are congenital. Arguments in 
favor of this view are (1) the occurrence in the 
fetus and infant, (2) the frequent association 
with other developmental anomalies, (3) the 
long duration in many cases without change, 
(4) the usual absence of any known exciting 
factor, mechanical or otherwise, and (5) the 
fact that nearly all cases involve the left dia- 
phragm, the formation of which in the fetus 
differs radically from the more simply formed 
right side. 

Louste and Fatou (6) state that some un- 
doubted cases of acquired eventration have 
been reported. Thus Felix Ramond reported 
an instance of diaphragmatic pleurisy in 
which there was an enormous obstructive 
aerophagy which coughing suddenly trans- 
formed into eventration. 
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In a child, shortly after birth, Weigert (12) 
demonstrated eventration. Nine weeks later 
the condition had become spontaneously 
cured. He believes that his findings point 
definitely to the conclusion that in cases origi- 
nating at birth, injury of the phrenic nerve is 
the primary factor and degeneration of the 
diaphragm secondary. It seems not unlikely 
that slightly elevated diaphragm, termed 
rudimentary, can be acquired. If this is so, it 
cannot be decided whether it is the same dis- 
ease or not, unless some case could be traced 
through a préved progressive rise in the dia- 
phragm. Several of the writer’s cases have 
been reexamined and no increase in the con- 
dition is noted. 

On the other hand Mr. W., Case 5, had 
been operated upon previously and the surgeon 
made no note of any abnormality and yet at 
later operation, with the diaphragm flopping 
up and down in the abdomen, becoming con- 
vex instead of concave, and actually making a 
sound, it seems inconceivable that the con- 
dition could have been present to such a degree 
at the first operation without being recognized. 

It has been claimed in favor of acquired 
eventration that the elevation may be caused 
by differences of pressure on the two sides of 
the diaphragm or by disease of the muscle or 
nerves. Hoffman (4) thinks that chronic gas- 
eous distention in the stomach or bowel may 
produce at least rudimentary eventration. 
He argues that pressure on the diaphragm 
produces circulatory disturbances leading to 
loss of elasticity, degeneration of the muscle 
and stretching. 

Without being able to say what is cause 
or effect I can say that all of my cases but one 
showed a marked excess of gas and dilatation 
of either the stomach or colon or both, just 
under the dome of the diaphragm. The colon, 
particularly, seems fastened to the under 
surface and is apt to be rather sharply kinked 
and distended. I have considered both this 
fusion of the colon to the diaphragm and the 
rudimentary eventration to be developmental 
anomalies but I have noted in the last several 
years a number of cases of very high left colon, 
running to the dome and apparently adherent 
but without elevation of the diaphragm and 
have wondered whether these were not po- 


tential cases for the production of rudime 
tary eventration. 

If we assume that eventration is congeni(:1| 
we have not then explained the mechanism of 
its production. We must briefly review some 
of the pathological findings, particularly of 
the diaphragm itself, the lung, and the heart. 

The affected part of the diaphragm has lost 
all resemblance to its normal strong muscular 
consistency. It is flabby and without tone, a 
thin bluish or gray membrane, but always 
without defect. All coats are present except 
that in some cases muscle fibers appear to be 
absent and in others a few weak fibers may 
be present. No great abnormality of nerve or 
blood supply is usually noted. 

The lung on the affected side occupies a 
small space. It is not found compressed how- 
ever, but the condition is a hypoplasia. Many 
cases have shown anomalous development of 
the lungs in the form of extra or irregularly 
lobulated lobes. The heart is not infrequently 
more or less right sided. This is not invariable 
as it was not pronounced in either of my 2 well 
marked cases. I believe that the heart posi- 
tion is partially produced by the lung con- 
dition but that it is also modified by the 
number of abdominal organs which may be in 
the thorax exerting pressure upon the heart. 
When the heart is displaced it is by a rotation 
about its base. One observer, Thoma (10), 
was convinced that the lung condition causes 
the eventration, there being a congenital lung 
hypoplasia with the diaphragm rising to fill the 
vacant place. Others have thought that a 
congenitally deficient diaphragm fails to ex- 
pand the lung. No hypothesis has yet been 
proved. We do know that there is a deficiency 
alike of diaphragm and lung, both probably 
congenital and due to defective development 


SYMPTOMS 

Eventration, per se, may be strikingly free 
from symptoms. Any symptoms that the 
patient may have to cause him to seek medica! 
advice may be from some of the secondary 
factors, as from some of the viscera which are 
displaced. There may be no symptoms, the 
symptoms may be vague or slight, as of so- 
called indigestion, or there may be distressing 
symptoms as hematemesis, pain and dys- 
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Fig. 3. Fig. 4. 
Fig. 3. Case 5, before operation. Note high diaphragm 
(3rd rib) and the obstructed hourglass stomach Practically 


nothing reaches the lower sac. ; 
Fig. 4. Case 5 four months after operation. Compare 
with Fig. 3. Note marked lower position of diaphragm 


pnoea, but never anything which may be said 
to be either characteristic or in any way diag- 
nostic. Louste and Fatou state that there are 
three types of patients, (1) the pleuropul- 
monary, (2) the dyspeptic, and (3) the cardiac. 


PHYSICAL SIGNS 


The physical signs will not be dwelt upon in 
detail, as, while they may be more or less 
characteristic, diagnosis is not made from 
them but from the X-ray. On the affected 
side, there may or may not be a bulging of the 
chest wall. One of my cases showed a marked 
deformity. In a well marked case there should 
be normal percussion over the upper part of 
the lung on the affected side, which is the left 
in over go per cent of the cases. Below this 
there is marked tympany or a tympany with 
abnormal dulness, depending upon the con- 
tents of the space in the thorax occupied bythe 
abdominal viscera. There is an absence of 


breath sounds to auscultation and there may 
be other sounds instead, as gurgling or splash- 
ing. 

The heart may be displaced more or less to 
the right. Tests of swallowing liquid and dis- 
tending the stomach with gas have been made 
to determine whether this organ is elevated. 
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Fig. 5. 
and the disappearance of the hourglass deformity with 
perfectly functioning gastro-enterostomy. (Diaphragm 
retouched.) 

Fig. 5. Rudimentary eventration (Case 6). (Diaphragm 
line retouched.) 


DIAGNOSIS 

Eventration is a condition in which the 
X-ray is essential in making a diagnosis. It 
is not always easy to differentiate from hernia 
of the diaphragm even after all tests have 
been made. To make a positive diagnosis one 
must see the clear, unbroken line of the dome 
of the diaphragm, high in position. But even 
this is not sufficient to rule out the possibility 
of a hernia which may not be visible. It is 
necessary to establish a diagnosis to show 
that the stomach and diaphragm may be 
separated. At times this is possible only with 
pnheumoperiteoneum. 

Under the fluoroscope respiratory excursion 
of limited degree on the affected side is usually 
noted. There may be a perceptible lagging. 
If paradoxical movement of the diaphragm, 
meaning descent with expiration and ascent 
with inspiration, is noted the weight of evi- 
dence would be for hernia and against even- 
tration, but this sign is not pathognomonic. 

PROGNOSIS 

It is not possible to base a prognosis in this 
disease on anything except a consideration of 
the individual patient both as to the general 
condition and the presence or absence of 
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associated lesions. Eventration, per se, is not 
particularly dangerous and may not even be 
much of a physical handicap to the patient. 
It lasts often for years before being discovered. 
Study of many cases, however, shows that 
there is a much higher incidence of associated 
organic disease of the upper abdominal viscera 
such as ulcer and gall-bladder disease, than is 
the case in the average population. 


TREATMENT 


There can be no medical treatment tor the 
eventration, nor may any treatment be in- 
dicated in the absence of symptoms. Treat- 
ment must usually be aimed at the correction 
of complications or concomitant conditions 
or toward the amelioration of symptoms. 

So too, from the standpoint of surgery there 
can be laid down no hard and fast rules. It 
may be said, however, that no operation 
should be attempted unless the need for relief 
of symptoms is great. Mere opening of the 
abdomen has resulted in death (case of Aron- 
son). Death has occurred in asytole from the 
sudden return of organs to normal position 
after being so long displaced (Carnot and 
Friedel). 

Wood proposed plication of the diaphragm 
and Lerch (5) successfully performed the 
operation with functional improvement. 

Louste and Fatou divide cases into three 
types, those in which there is (1) total involve- 
ment of one vault, (2) localized eventration, 
and (3) diverticular eventration. The last two 
types should be more amenable to surgery 
than those in which there is total one-sided 
involvement. 

A number of cases have been operated upon 
for complications but in less than a dozen has 
operation been performed directly for relief 
of the eventration. Three of these have died 
from the operation and in only one of the 
others could anything be done for the eventra- 
tion, the rest being closed after inspection. A 
thoracolaparotomy was performed in Louste 
and Fatou’s case by Robineau. The patient’s 
condition was very bad and death followed 
the operation. 

It is technically almost impossible success- 
fully to plicate the diaphragm through a 
laparotomy. In Case 5 (of the writer’s) this 
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would have been possible but it was not thought 
advisable because of the extreme thinness and 
lack of tone throughout. There could have 
been no strength in the plicated diaphragm. 

It is my opinion that any surgery should be 
aimed at the abdominal organs and that the 
diaphragm should be let alone in the hope that 
if the abdominal organs can be restored com- 
pletely or partially to the abdomen, per- 
manently or temporarily, the diaphragm may 
gradually regain some tone and occupy a 
lower plane as in this case in which descent 
of approximately 4 inches is noted. 

Thus, adhesions of a twisted stomach or a 
dilated colon, fastened to the diaphragm, may 
be divided, and the organs brought to a lower 
position, while no attempt need be made to 
fasten them in the new position. The patient 
should be kept in the upright position during 
convalescence from the operation, and deep 
breathing exercises instituted as soon as 
possible. 

It would seem that eventration is a con- 
dition to which much thought should be given 
before surgery is advised and if it is concluded 
that it is wise to operate, then conservatism 
may make the difference between a live 
patient with some improvement and a dead 
patient in whom too radical a cure was 
attempted. 

I wish to acknowledge my indebtedness to Drs. Christie, 
Groover, and Merritt, for making the films of these patients 
and to Dr. Henry J. Walton for his very great kindness in 
supplying me with a copy of his paper before publication, 
for his bibliography and much abstracted material. 
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DEPARTMENT OF TECHNIQUE 


AN UNUSUAL TYPE OF PARALYTIC ABDUCTION DEFORMITY OF 
THE HIP—AN OPERATION FOR ITS CURE 


By LEO MAYER, M.D., New York 


F the paralytic deformities at the hip a 
() flexion contracture is an exceedingly com- 
mon type. Adduction contractures though 
not as frequent, are often seen particularly when 
the paralysis is of the spastic type. Abduction 
contractures are, however, unusual, and so far 
as I know, an effective method of treating them 
has not as yet been described. 

To understand their development the follow- 
ing diagrams are helpful. Figure 1 illustrates the 
pelvis seen from behind and shows the femora 
balanced between the opposing pulls of the abduc- 
tors. If, now; the adductor muscles become para- 





Fig. 1. 
Fig. 1. Diagrammatic view of the pelvis and femora 
viewed from behind to illustrate the manner in which the 
abductors of the hip attached to the great trochanter are 
normally opposed by the pull of the adductors. 
Fig. 2. Diagrammatic view of the pelvis and femora 
viewed from behind. In this diagram the adductors of the 
right hip are paralyzed. The abductors consequently have 


Fig. 2. 


lyzed either because of poliomyelitis or because 
of some lesion of the obturator nerve, the abduc- 
tors will swing the leg away from the midline, 
and if their action is not corrected a shortening 
of their fibers will occur, which combined with 
shortening of the fascia and other structures on 
the outer aspect of the hip, will in time produce a 
permanent abduction contracture. This is illus- 
trated in Figure 2. Since it is difficult to walk 
with a leg held at this angle, the patient uncon- 
sciously attempts to overcome the abduction by 
tilting the pelvis down on the paralyzed side thus 
bringing the thigh into a vertical position. These 


J 





Fig. 3. 
pulled the femur away from the midline into an abducted 
position. 
Fig. 3. Diagrammatic view of the pelvis and femora 


viewed from behind. In this diagram a downward tilting 
of the right side of the pelvis has ensued because of the 
contracture of the abductor muscles. The pelvic tilt 
causes an apparent lengthening of the right leg. 
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two processes, the development of the abduction 
contracture and the downward sinking of the 
pelvis must be thought of as occurring synchron- 
ously. They result, as shown in Figure 3, in an 
apparent lengthening of the paralyzed leg. 

In April 1923, a patient, age 38, presented her- 
self for examination in whom this symptom was 
well shown. Figure 4 illustrates the deformity. 
There was a downward tilting of the right side 
of the pelvis of almost 3 inches with a consequent 
right lumbar scoliosis. The left foot was held in 
equinus and it was impossible even with the 
strongest effort to bring the heels together with 
the knees extended. The patient gave a history 
of difficulty in walking since she was 4 years old. 
No positive diagnosis of infantile paralysis had 
been made but the muscle examination made it 
evident that the cause of the disability was un- 
questionably poliomyelitis. All muscles were 
found normal except the right quadriceps, which 
was weak, and the adductor muscles of the right 
thigh, which were completely paralyzed. The 








Fig. 5. 


Fig. 5. Lateral view of the right thigh illustrating the 
first steps in the operation. A longitudinal incision was 
made from the crest of the ilium to the knee exposing the 
fascia as shown in the drawing. The transverse incision 
above divided the contracted fascia and permitted the 
retraction of the gluteus maximus muscle. Below is shown 
the outline of the fascial flap which at a later stage of the 
operation was transplanted inward and upward. 

Fig. 6. Second step of the operation. The gluteus 
maximus has been retracted and the abductors of the hip 
attached to the great trochanter exposed. The tip of the 
trochanter together with the attached muscles was cut 
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patient walked with a peculiar limp due to th. 
equinus position of the left foot and the down 
ward tilting of the right side of the pelvis. 

In solving the problem of correcting this de 
formity, it seemed evident that the process o 
its development had to be reversed during th 
operation; in other words, all those structure: 
which had gradually shortened on the outer as 
pect of the hip had to be lengthened until th 
leg could be adducted, and then some means had 
to be devised to replace the pull of the paralyzed 
adductors. 

Operation. A 14-inch incision was made along 
the outer aspect of the right thigh. The skin was 
dissected back sufficiently to give a wide exposure 
of the fascia lata. A transverse incision through 
the fascia was made a little below the level of the 
great trochanter (Fig. 5). This removed the first 
obstacle to the adduction of the limb, namely, the 
contracture of the fascia lata and at the same 
time permitted the retraction of the gluteus max- 
imus muscle and the exposure of the trochanter 





Fig. 8. 


away thus overcoming the second factor in the abduction 
contracture. 

Fig. 7. Third step of the operation. After retraction 
upward of the divided abductors the hip joint was exposed 
and a transverse incision made through the midportion 
of the capsule. This overcame the third and last factor in 
the abduction contracture. 

Fig. 8. Fourth step of the operation. The fascial flap 
shown in the preceding figures was drawn upward and 
inward and attached to the spine of the pubis by strong 
chromic gut sutures. The fascial band was strong enough 
to hold the thigh in adduction of 15 degrees. 


Fig. 7. 
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(Fig. 6). The tip of the trochanter was then cut 
oft with the chisel liberating the shortened ab- 
ductor muscles. It was then possible to adduct 
the limb to within 10 degrees of the vertical line. 
It was evident, however, that shrinkage of the 
hip capsule prevented the complete adduction of 
the limb. A transverse incision was therefore 
made through the capsule of the joint near its 
attachment to the neck of the femur (Fig. 7). 

Immediately after this the leg could be swung 
well over to the left side of the body and the right 
heel brought into contact with the left. The 
abduction contracture, thus having been over- 
come, the next problem was how to keep the 
limb in the adducted position. 

To do this a 2-inch strip of the fascia lata was 
dissected away from the lower half of the thigh 
(Fig. 5). Above, the fascia was left attached by a 
broad pedicle. This strip of fascia 2 inches wide 
and 8 inches long Was then drawn upward and 
inward through a subcutaneous channel and fas- 
tened under tension to the spine of the pubis and 
to the inner portion of Poupart’s ligament by 
means of strong chromic gut sutures (Fig. 8). At 
the point of reflection the pedicle of the fascia 
was reinforced by means of several sutures so as 
to prevent tearing of the tissues. The wound was 
closed, no attempt being made to suture the tip 
of the trochanter to its original site. A plaster 
spica was applied holding the leg in adduction 
of 15 degrees. 

The plaster was removed after 4 weeks and 
active and passive exercises at once begun. These 
have been continued to the present date. The 
abduction deformity has been entirely overcome. 
The lumbar curve has disappeared and the limp 
is scarcely perceptible. There is slight power of 
voluntary adduction. In spite of the fact that 
the tip of the trochanter has been chiseled off, the 
abductors have recovered almost the normal 
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Fig. 4 (left). Drawing from photograph of patient illus- 
trating the downward tilt of the right side of the pelvis and 
the consequent apparent lengthening of the right leg due 
to the paralysis of the adductors and the consequent con- 
tracture of the abductors. It was impossible for the patient 
to bring the two heels together with the knees extended. 

Fig. 9. Drawing of patient to illustrate the end-result. 
The contracture has been overcome, and the legs are of 
equal length. 


strength. There have been no unpleasant se- 
quelz due to the removal of the strip of fascia. 
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A METHOD OF 


HILE watching the terminal events, as 
we supposed, of a case of postoperative 
diffuse peritonitis, we stumbled upon a 
detail of treatment (not noted in our reading) 
which seemed of sufficient importance to be 
spoken of in the discussion of this tragic condition. 


This case was a classical one. The patient was a little 
girl, 7 years old, with distended abdomen, complete 
obstruction, persistent vomiting of fecal character, Hip- 
pocratic facies, delirium, temperature reaching 105.5 and 
pulse over 150 at one time. The early history is as follows: 

The child had been treated by a good diagnostician for 
a week before entering the hospital for an obscure abdom- 
inal condition, and after we saw the case in the hospital, 
we delayed operation for about 12 hours, thinking that we 
had to do with a pyelitis. 

At operation, July 12, the tip of the appendix was lo- 
cated in an abscess in the median line down under the 
bladder. It seemed prudent simply to drain the abscess. 
All went well until July 19 on which date we omitted the 
saline compresses, thinking that our patient was well on 
the road to recovery. That afternoon at 3:30 vomiting 
started and persisted until late in the evening, when, under 
gas anesthesia, we opened the old incision and found a dis- 
tended loop of small intestine leading to a constriction in a 
mass of exudate. A band was severed. A Mikulicz rubber 
covered pack was so placed as to keep the small intestine 
out of the area of exudate. An enterostomy catheter was 
placed in the distended loop above the constriction, the 
idea being that a high enterostomy was not needed, as we 
had relieved the obstruction so early. 

The vomiting at once ceased and all went well until the 
next afternoon at 5 o’clock, when vomiting began again 
and continued through the night. The next forenoon, 
July 21, under novacain another enterostomy was done, 
this time high up on the left side in the fluid zone. About 
a quart of fluid drained from this tube at operation and 
during the next few hours. 

A diffuse peritonitis apparently started at this time with 
marked elevation of temperature, and the vomiting, after 
this enterostomy, persisted and with fecal character until 
4 p.m. of the next day, July 22, when a Rehfuss tube with 
Lyons tip was placed in the stomach. From now on there 
was practically no vomiting. The tube seemed to accom- 
plish four results: (1) It soothed the child by allowing it 
to drink all the cold fluids desired,—three quarts daily of 
orangeade, lemonade, water, ice cream, etc., the fluids 
draining out per Rehfuss tube as fast as swallowed and in 
same amount. (2) It did away with the exhausting exer- 
tion of vomiting. (3) It washed out the intestinal toxins 
from the stomach,—drainage about 3 quarts daily. (4) It 
combatted the high fever by the cold fluids passing through 
the body. 

At this time we congratulated ourselves upon being able 
to obtain a comfortable death for our little patient without 
the usual horrible continuous emesis. All of the dozen or 
more men who were invited in to see the working of the 
tube said that the tube was giving great comfort, but 
believed that the child could not possibly live longer than 
a few hours. 


INDUCING THE SMALL 
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INTESTINE PARTIALLY 


TO 
FUNCTION DURING THE COURSE OF ACUTE DIFFUSE PERITONIT!S'! 
By JOHN E. LOVELAND, M.D., F.A.C.S., MippLetown, CONNECTICUT 


We will now describe the detail in the treat- 
ment, for the description of which this article has 
been presented. 

At this juncture I attempted to nourish the 
patient (other methods failing from lack of the 
patient’s co-operation) by injecting a 5 per cent 
glucose solution into the intestine through the 
high enterostomy, not expecting success, and | 
found that the intestine would not hold more 
than an ounce of fluid and that this would imme- 
diately run out. Evidently the enterostomy loop 
of bowel was paralyzed by the peritonitis or was 
pressed upon by other loops or was constricted in 
some way. It then occurred to me to fasten the 
barrel part of a two ounce glass syringe in the 
enterostomy tube to serve as a funnel. I hung the 
syringe barrel about 10 inches above the abdo- 
men. I then poured 2 ounces of the glucose solu- 
tion into the syringe barrel and watched the 
column of solution rise and fall in the syringe 
barrel. The column seemed to rise and fall with 
respiration and to make greater excursions at 
irregular intervals, due apparently to gagging or 
spasm of the abdominal muscles. To our great 
delight, in from 20 to 30 minutes the syringe slow- 
ly emptied, and we, therefore, continued to place 
2 ounces of the solution in the barrel every hour 
day and night for the next 4 days. It worked 
while the patient slept. In the next 12 hours a 
most striking change took place: the pulse 
changed from a small to a large full one. From 
now on there was a gradual improvement, the 
temperature and pulse came down, and flatus 
began to escape rectally in the night of July 24-25, 
and urine was secreted in large amounts. 

I feel sure that the solution slowly insinuated 
itself into and along the lumen of the inflamed or 
obstructed gut and was absorbed, for the follow- 
ing reasons: First, on account of the co-incident 
general improvement in the patient; second, 
because there is no other way to account for the 
48 ounces of solution that were daily poured into 
the syringe barrel (enterostomy) except by ab- 
sorption by the gut. The amount of fluid draine: 
from the stomach (Rehfuss tube) equaled or wa 
slightly less than the amount drunk, so that th: 
48 ounces could not have been delivered into th: 
stomach. This fluid did not leak into the dress 
ings. The enterostomy tube was inspected whil: 
the fluid was poured into the syringe. This flui 
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did not run into the peritoneal cavity. The 
wound around the tube was left open for drain- 
age, and the catheter in this second enterostomy 
was doubly purse-stringed and inlayed in the 
bowel wall by my friend Dr. Claude Kelly, a 
plastic surgeon, who chanced to be in town at the 
time, relative to some plastic surgery, and who 
was invited to do the enterostomy. 

Dr. Kelly also suggested enterostomy feeding, 
but left the method for me to work out. 

It seems to be fairly certain that this child was 
nourished during the course of an acute diffuse 
peritonitis (extent, of course, undetermined) by 
the fluid introduced into the small intestine by the 
force of a column of fluid and held in the gut by 
the same column of fluid. The fluid must have 
been absorbed by the small gut or passed on 
(unlikely) to the colon. In the latter case we 
could still believe that the small intestine partially 
functioned. 

The necropsy findings in peritonitis are con- 
sistant with our experience in this case. The 
lumen of the smal] gut in peritonitis is often un- 
obstructed for several feet. The mucous mem- 
brane may have an absorbtive power, if fluid is 
presented to it under a certain low pressure, 
elastic in character and with gas outlet. A physio- 
logical condition is rudely mimicked for a short 
length of the gut. 

This method of nourishing a patient in such 
a condition would be far less irritating to the 
patient and more physiological than the Matas 
continuous venous infusion or other infusions, or 
hypodermoclysis (our patient was antagonistic 
to the latter). 

The column of fluid would not hinder the escape 
of the gas of distention. In our case gas bubbled 
out (small amount), while the fluid ran in. 
Drainage can be alternated with nourishment. 
We lowered our enterostomy tube at times to 
note the effect, but only a few ounces were ob- 
tained during the 4 days. 

We would outline the treatment of acute 
diffuse peritonitis in children as follows: 

1. An indwelling stomach tube is used to 
obtain the four indispensable effects enumerated 


above. If the tube is not well borne, a gastros- 
tomy should be considered, so absolutely neces- 
sary is stomach drainage and lavage. Our ex- 
perience assures us that stomach drainage and 
enterostomy are both needed and that neither 
can fill the need of the other. 

2. A high enterostomy is done for drainage 
and also for nourishment, in fluid form, to be 
forced along the lumen of the small gut by gentle 
elastic pressure from a column of fluid. Five per 
cent glucose is probably better than a stronger 
solution. Multiple enterostomies might be done 
in searching for a functioning segment of gut, so 
slight is the trauma and so urgent is the need for 
absorption of fluid and nourishment. 

3. All operations (enterostomies, etc.), should 
be done as early as possible. 

4. Tranquility should be maintained by gener- 
ous subcutaneous doses of phosphate of codeine. 

5. Continuous hot packs, with electric pad to 
avoid disturbance should be used. 


Note.-—In acute diffuse peritonitis the indwelling stom- 
ach tube probably has two other therapeutic effects beside 
the four enumerated above. 

6. Tasting and swallowing have an effect on the process 
of digestion, and the ingestion or, at least, swallowing of 
large quantities of orangeade and lemonade, etc., may play 
a part in causing the small intestine to absorb the glucose 
solution presented by the enterostomy tube. 

7. Swallowing has an effect on the heart’s action. We 
invite a fainting person to drink rapidly a glass of water to 
start up the heart action. It is not difficult to believe that 
the drinking of large quantities of fluids may have a 
stimulating effect on a heart struggling against toxins and 
determine a better blood supply to the diseased area and 
thereby hasten resolution. 

In placing the Rehfuss tube in the vomiting stomach it 
may be necessary to anwsthetize the gullet for a time to 
allow it to become tolerant to the indwelling tube. This 
may be done by having the patient, after the tube is in 
the stomach, swallow large quantities of cracked ice in a 
short time—a partial freezing effect being obtained. 

This article is not to be construed as claiming priority 
in the use of the stomach tube in acute peritonitis. We 
are suggesting the combined and supplementary use of 
stomach tube and pressure enterostomy feeding. See Surg. 
Gynec. & Obst., 1916, xxiii, 483-485, an article by Allen 
B. Kanaval entitled “Continual Stomach Lavage and 
Continuous Hypodermoclysis in Peritonitis, Persistent 
Vomiting with Dehydration, and Dilated Stomach; with 
a Description of a Modified Stomach Tube.” 
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ANATOMICAL EXPOSURE FOR JEJUNOSTOMY! 


By I. S. RAVDIN, B.S., M.D., PHILADELPHIA 


ITHIN recent years as the problems 
connected with acute intestinal ob- 
struction either from mechanical or par- 


alytic ileus have been better understood, we have 
realized that enterostomy is often a life-saving 
procedure. The operation itself is a very old one 
having been used since the time of Renault, which 
is now nearly 150 years. 

As to the value of enterostomy we must take 
into consideration the experimental and clinical 
work of Sweet, Whipple, and others who have 
shown that the absorption of high intestinal 
contents is extremely dangerous and may cause 
the death of the patient within a very short time. 

The release of an obstruction and at the same 
time the leaving behind of enormously distended 
intestine filled with gases and fluids is only a par- 
tial life-saving procedure since peristalsis is not 
immediately re-established in these cases, and 
absorption of the toxic fluid is therefore not pre- 
vented. 


Since the lower portion of the distended bowel 
frequently contains more gas than fluid, surgeons 
have more and more resorted to the operation of 
jejunostomy to save life. This is especially true in 
advanced cases in which no attempt is made to 
explore the abdominal cavity. 

Intestinal obstruction entirely reverses the nor- 
mal mechanism of peristalsis, therefore high enter- 
ostomy serves in the capacity of a safety-valve 
by draining the contents both from above and 
below the opening. 

In the use of this procedure we previously re- 
sorted to the high left rectus incision advocated 
by the Mayos and Summers. 

In this operation it is necessary, however, to 
make a fairly large incision to expose the upper 
jejunum and the surgeon is constantly confronted 
with the difficulty of handling the protruding dis- 
tended coils of bowel. In order to avoid this we 
made numerous exposures in the dissecting room 
and found that the following exposure is the 





Fig. 1. 


Fig. 2. 


1From Surgical Division B (Dr. George P. Muller), University Hospital, Philadelphia. 
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simp’ t from the standpoint of access to the up- 
per j: unum and from the standpoint of prevent- 
ing } vlapse of distended bowel through the ab- 
dominal incision. 

This finding has at the present time been veri- 
fied by the successful use of the operation in a 
number of cases. 

The operation can easily be done with the pa- 
tient in his own bed. 

Anesthesia is induced by the local block meth- 
od. An incision about 2 inches long is made just 
posterior to a prolongation of the anterior axillary 
line beginning at the tip of the eleventh costal 
cartilage. The incision is carried directly down to 
the peritoneum through the external oblique, in- 
ternal oblique, and transversalis muscles with no 
regard to the direction of their fibers. The peri- 
toneum is opened for a distance of about 1 inch. 
In the majority of cases a high loop of the jejunum, 
which will vary from 8 to 10 inches from the duo- 
denojejunal flexure, will immediately present into 
the opening. If this does not occur the finger can 
be introduced just anterior to the upper portion of 
the descending colon and a similar loop brought 
into the opening. Either a Witzel or ordinary 
purse string enterostomy with the use of a catheter 
can be performed and the bowel fixed with several 
sutures to the parietal peritoneum. Since the ab- 
dominal opening is small, it is not necessary to su- 
ture it, the muscles falling together snugly and at 
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Fig. 3. 
the same time being sufficiently open to prevent 
any extensive infection of the parietes. 
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TREATMENT OF PYELITIS OF PREGNANCY WITH 


RETENTION (INDWELLING) URETERAL CATHETER 


REPORT OF A CASE! 


By JOHN O. RUSH, B.S., M.D., LL.D., F.A.C.S., Mosme, ALABAMA 


Urologist, City Hospital, Providence Dispensary; Consulting Urologist, Alabama Infant Maternity Home 


EFORE going into the discussion of pyelitis 

of pregnancy and the treatment thereof, 

involving catheterization, I feel that it 
would not be amiss to call attention to the etiol- 
ogy, symptoms, and diagnosis, because of the 
peculiar conditions incident thereto which very 
often make it easily confounded with other con- 
ditions. 

ETIOLOGY 

It is conceded that the colon bacillus is the 
most frequent offender; oftentimes it is found in 
pure culture. However, staphylococci and strep- 
tococci may be found. Hirst reports having 
found gonococci. ; 

SYMPTOMS 

The symptoms depend first on the amount of 
drainage and second on the type of infection. 
When the ureter is draining freely, when there is 
no blockage from pus or mucus, when the lumen 
of the ureter has not been diminished by the fetus, 
when the ureter is not closed from oedema of the 
ureteral mucosa, the symptoms may not attract 
any attention and the condition may go unrecog- 
nized. 

In severe cases when the drainage from the 
pelvis is impaired and there is damming up of 
infected urine in the kidney pelvis with absorption 
of toxins, we may see a typical typhoid chart or 
added to this, we may find persistent nausea and 
vomiting with daily rigors, loss of weight, and 
rapid decline due to the disturbance of nutrition. 
Some patients complain of no pain. I have 
observed pain only when there was complete 
occlusion of the ureter, damming up the pelvis 
and causing pressure. Nearly all of the patients 
complain of frequent desire to urinate. In some 
cases urination is painful; in others it is not. I 
have never been called upon to use the cystoscope 
in a case of this character after labor, but Kelly 
and Burnam say that when this condition occurs 
after labor, it is invariably thought to be puerperal 
infection. 

DIAGNOSIS 

Aside from all other care every pregnant woman 
is entitled to close scrutiny of the urogenital 
organs at intervals from the beginning of preg- 
nancy until labor. We have seen many good 


obstetricians who require their patients to bring 
specimens of urine every week. This they examine 
only for albumin and sugar, and occasionally for 
casts. I think that it is the duty of every obstetri- 
cian to have the urine of his patient examined by 
an expert laboratory man to determine in addition 
to the sugar, albumin, and casts, whether or not 
there are present any organisms of a pathological 
nature. 

How many men are called to see a pregnant 
woman complaining of headache and pain in her 
back who order aspirin or give a purge or order a 
hot water bag or ice bag! If patient develops 
temperature, out comes the prescription pad and 
down goes a prescription for quinine upon the 
assumption that patient has malaria. If she is 
suffering from nausea and vomiting, a combina- 
tion of calomel, podophylum rhubarb and soda or 
the plain soda and calomel tablets are ordered for 
“biliousness.” 

When pus is found in the urine and especially 
in that of a pregnant woman, it is not only unsci- 
entific but it is unfair to the patient and to the 
doctor himself to assume that this pus comes from 
the urethra or vagina, or that “slight cystitis” is 
responsible for the pus, when such a patient is 
entitled to a cystoscopic examination; and unless 
there is present an acute cystitis, the ureter should 
be catheterized to see whether or not this pus is 
coming from the kidneys. 


TREATMENT 


As to medication, we have used _ internally 
citrate of potassium, urotropin, and salol-coated 
acriflavine tablets, but I am of the opinion that a 
full glass of water taken every half hour will serve 
every purpose, for by diluting the urine, it renders 
an acid urine neutral as well as alkaline. Person- 
ally, I have very little faith in the value of urinary 
antiseptics. I have always thought that the ac- 
tual benefit derived from these drugs is greatly 
overestimated, for if we give them in sufficiently 
large doses to produce any bactericidal effect 
when excreted by the kidney, are we not producing 
more irritation to this already inflamed organ’ 

Vaux (9) states that irrigation of the kidney 
pelvis by ureteral catheterization did not prove 


1Read before the staff of the City Hospital, Mobile, Alabama, April 7, 1924; Medical Association, State of Alabama, Montgomery, Apri 17, 


1924; and 
Florida, April 22, 1924. 


read by request at the joint meeting of the Escambia County, Alabama, and Escambia County, Florida, Medical Societies, Cen) iry, 
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curative even though the catheter was left in situ 
36 hours with frequent flushings of the kidney 
pelvis Both mild antiseptics and normal saline 
solution seemed to aggravate after a primary relief 
of symptoms. 

Sterling (8) states that cccasionally in a 
pyelonephritis of pregnancy, it will be necessary 
to empty the uterus, but indwelling ureteral 
catheter should be tried, and if necessary, pelvic 
lavage instituted. 

Daniel N. Fisendrath (2) says that the treat- 
ment of pyelitis of pregnancy and of the puerperi- 
um has been completely revolutionized since 
Stoeckel showed that it is possible abruptly to 
terminate the majority of the cases, especially the 
more severe ones, by lavage of the renal pelvis. 
More recently Caulk and others have shown that 
provision for free drainage of the infected renal 
pelvis through the employment of the ureteral 
catheter alone suffices to accomplish the same 
results as lavage if the pelvis is not dilated too 
much. When pelvic lavage or ureteral catheter- 
ization has been begun, it should be continued 
until negative smears or cultures have been 
obtained, because a recurrence is very likely to 
take place unless a complete cure is possible. The 
prognosis should always be guarded if only a 
cessation of symptoms has occurred. Caulk 
speaks very highly of catheter drainage and be- 
lieves that it will cure in all cases except those in 
which the renal pelvis and ureter are dilated as the 
result of longstanding infection. In the majority 
of cases a single treatment may suffice to produce 
a symptomatic cure, and even the pyuria may 
cease, but, as was stated, treatment should be 
continued if possible until a bacteriological cure 
has been obtained. If the symptoms of severe 
sepsis continue in spite of pelvic lavage or simple 
catheter drainage, do not fail to look for some 
obstruction in the ureter or for a possible compli- 
cation in the form of a pyonephrosis or a peri- 
nephritic or periureteral abscess. 

DeLee says: “Ureteral catheterization, wash- 
ing out the pelvis of the kidney, with or without 
the institution of antiseptics, has been so suc- 
cessful that it should be given a trial before 
radical measures are instituted. Israel, Rovsing, 
and others do not fully approve of ureteral cath- 
eterization. Vaccine therapy had better be post- 
poned until after delivery unless the disease 
proves rebellious. It is almost never necessary 
to incise the kidneys (pyonephrosis), and rarely 
needful to induce labor. In very bad cases the 
latter may be done because recovery ensues when 
the uterus is emptied.”” He further says: “A 
Stone in the ureteral opening may sometimes be 
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seen and extracted cystoscopically, and such an 
examination should always precede any operative 
interference. Pus in and around the kidney is to 
be treated on surgical principles.”’ 

Williams recommends “ Rest in bed, bland diet, 
large quantities of water, urotropin, 5 grains 
every 4 hours. If results are not obtained, labor 
should be induced without hesitation, as this 
removes the ureteral obstruction and allows free 
drainage from the kidney into the bladder. In 
pyelonephrosis, after emptying the uterus if the 
process continues, it may be necessary to do a 
nephrotomy or even remove the kidney.” 

Shears says about the same as Williams with 
this addition: ‘Catheterization of ureters and 
injection of antiseptic solutions in the pelvis of 
the kidney, unless done by an expert ureteros- 
copist does more harm than good. It is easier to 
carry out Pasteur’s treatment in which distention 
of the bladder is designed to excite peristalsis of 
the ureter and thus facilitate drainage. Jeannin 
recommends it very highly. After the patient has 
urinated, 300 to 500 cubic centimeters of tepid 
boric acid solution are introduced very slowly 
into the bladder and the patient is requested to 
retain this for 20 minutes.” 

Hirst says about the same as Williams and 
Shears, except that he finds that single catheter- 
ization of the ureter may remove obstruction and 
relieve the patient. He also injects argyrol into 
the kidney pelvis. 

Herman L. Kretschmer analyzes a series of 25 
consecutive cases of pyelitis of pregnancy. In 
two instances pyelitis had also occurred dur- 
ing previous pregnancies. Occurrence was most 
frequent during the first pregnancy, no particular 
month of gestation being conspicuous for a greater 
number of infections. Pyelitis developed during a 
subsequent pregnancy in 3 out of 8 cases available 
for investigation. In general, the clinical symp- 
toms included fever, sweats, pain in the back, 
frequency, and nocturia. In 20 of the 25 cases 
studied, colon bacilli were obtained on culture; in 
17, only colon bacilli; in 3, only staphylococci; in 
1, only streptococci; in 1, only diphtheroids; and in 
3 colon bacilli and staphylococci. A careful review 
of the bacteriological findings gave bilateral 
cases, 20; right side only, 5; left side only, none. 
He further says that in pyelitis of pregnancy 
surgical intervention is rarely, if ever, justified. 

Frederic Howard Falls in writing of this condi- 
tion says that cesarean section should not be 
practiced to avoid contamination of the uterus 
by infected urine, except, possibly, in cases in 
which it can be demonstrated that the usual 
antibody formation is lacking. Dilatation of the 
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ureter, and oedema of the mucosa of the bladder 
and ureter, together with an antiperistaltic action 
of the ureter, probably play an important part in 
predisposing to the pyelitis of pregnancy, but 
recurrence of the symptoms may be totally absent 
in succeeding pregnancies. 

Pressure on the ureter by the fetus seems to be 
the exciting cause for pyelitis and pyelonephritis 
of pregnancy. We note that nearly all authorities 
who advocate the termination of pregnancy in the 
-arly months allude to the pressure being removed 
and in many cases to spontaneous cure. In those 
upon whom nephrotomy is performed, they say 
that the fistula continues to discharge until the 
child is born and then heals. These facts are proof 
conclusive that the ureter is closed by pressure 
and as soon as this pressure is removed the condi- 
tion disappears entirely or is greatly improved. 

We feel certain that nephrotomies are unjustifi- 
able, and that the induction of abortion is contra- 
indicated because with a sufficiently large catheter 
kept in the kidney pelvis and ureter, drainage is 
established and the patient will go on to unevent- 
ful recovery. If this condition were due to hema- 
togenous infection only, why should the left 
kidney be spared, as is nearly always done? 


THE RETENTION CATHETER 

From the cases we have seen, it is evident that 
blockage of the right ureter from pressure is the 
exciting cause, and if there were no blockage, the 
condition in most cases would not exist and if it 
did exist would produce no alarming symptoms. 

During the past 2 years, I have had oppor- 
tunity to study carefully the results obtained 
from retention (indwelling) ureteral catheters in 
pyelitis and pyelonephritis of pregnancy. Our 
results prove conclusively that this method of 
treatment is to be preferred to all others. We 
have not lost a case. We have not had to ter- 
minate a case of pregnancy. We have not done a 
nephrotomy or a nephrectomy on one. The cases 
we have had are in good physical condition, and 
labor has been without any incident of note, 
practically normal, and the children are well and 
strong. 

In discussing this question with my several 
confréres, for whom I have done this work, it is 
the consensus of opinion, that drainage by reten- 
tion ureteral catheter is the method of choice in 
pyelitis or pyelonephritis of pregnancy. 

Those who condemn retention ureteral cath- 
eters must have had bad results because of the use 
of the cheap gum catheter. We have found that 
the only catheter suitable for this is the lead 
X-ray catheter. The gum catheter softens and dis- 
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integrates after 24 hours at body temperat tre or 
more, and the salts from the urine crystal) ze on 
it, and it becomes worse than a coarse sand aper, 
When such a catheter is removed, it will ti ar its 
way down the entire ureter and traumaiize it 
severely, and following such trauma we can 
expect to find strictures of the ureter, for thi- torn 
mucosa will form scar tissue which will contract, 
We advise the use of only the finest imported 
X-ray catheters for this work, and the largest 
size the ureter will accommodate. When calculi 
obstruct the ureteral lumen, we advise the use of 
two or three small (No. 4) lead catheters. Some- 
times when these are removed, the stone will be 
engaged and come out with the catheter. 


TECHNIQUE 

The patient is prepared as for any cystoscopy. 
A Wappler operating cystoscope is used. As the 
infection is nearly always in the right kidney, we 
try on the right side a No. g X-ray catheter as 
large as the ureter will accommodate, and if it 
passes to the pelvis of the kidney, we aspirate 
through it with a 10 cubic centimeter Luer and 
get as much of the pus out as possible. This 
catheter is pushed a good way into the bladder 
and left there. If we note a clear urine spurt from 
the left ureteral orifice we do not catheterize the 
left ureter, if it is cloudy, we use a No. 5 catheter, 
aspirate the urine as before, and by gravity fill the 
left kidney pelvis with a % to 2 per cent solution 
of nitrate of silver, 10 per cent silvol, a 1:3000 
acriflavine solution, or sterile water which is the 
best of all, and remove the catheter from the left 
side. 

The large catheter in the right ureter is left in, 
the cystoscope removed, and the catheter made 
fast to the inner side of the right thigh with 
adhesive plaster, and its end inserted into the 
neck of a bottle or let drain into a pus pan. The 
nurse in charge of the case is instructed to watch 
the catheter closely, inspect it every hour, andif 
she fails to see the urine or pus dripping from it, 
to use a 2 cubic centimeter hypodermic syringe 
filled with sterile saline solution to wash out the 
catheter. She is also instructed to use this syringe 
as an aspirator through the catheter each time she 
injects the saline to be sure to start the drainage. 
The patient is made to sit up in bed, a full glass 
of water is given every half hour, the bowels are 
kept open with some saline cathartic, and as little 
medicine and as much liquid food as possible is 
given. The catheter will do no harm. If it is kept 
open and draining, the patient will improve ad 
soon get well. Some authorities fear that strict\re 
of the ureter will follow this treatment because of 
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Roentgenogram of patient showing retention 
This picture 


Fig. 1. 
(No. 9) catheter extending to kidney pelvis. 
was taken 2 years after treatment. 


the damage done the ureteral mucosa by the con- 
tinued presence of the catheter. I think their 
fears are unwarranted, for the first case I report 
is one in which we did this work 2 years ago. The 
patient has gained 30 pounds, her urine is nega- 
tive, and she feels well. I submit herewith an X- 
ray taken of her last week, with a No. 9 catheter 
all the way to the kidney pelvis, and no obstruc- 
tion was met. We do not use lavage of the pelvis 
except with saline solution as before stated. We 
have found no reason to inject antiseptics into 
such kidneys so long as the drainage is kept free 


CASE REPORTS 
Mrs. G. A. G., age 23 years, chart \-3248, was 
referred by KE. B. Dreaper. She was admitted to Providence 
Infirmary, April 16, 1923. Since April 12, she has been 
having high temperature, 104 to 105, coming on with chill. 
This temperature goes up each afternoon; there is severe 
pain in the right lumbar region but no pain on voiding. 
The father died at the age of 42 years, of pneumonia; the 
mother is living and well, age 48 years; a brother is living 
and well, age 28 years. The patient has had the diseases of 
childhood, malaria, and the influenza of 1918, but nothing 
else. The bowels are regular, bladder acts freely, menstrua- 
tion began at the age of 14 years, and is regular and normal; 
she has had 2 children by normal birth, both are living, 
ages 5 and 2 years, in good health. She has had no mis- 


carriages. 


CASE 1. 


At present she has been pregnant 4% months. 
Phe eyes are normal, except for icteroid condition of the 
1; the skin is dry showing marked icterus; ears, nose, 
throat, and neck are negative; heart and lungs are negative 
as (o rales or murmurs; arteries are soft and compressible; 
al) ‘omen shows pregnancy, 
boucs and joints are negative; 


there are no enlarged nodes; 
reflexes are normal. 


30 
May 
I 


15 
16 


Temper- 
ature 
IOI -I03. 
99 —103 
99 ~102. 
99 ~-I02. 
98. 4-102. 
IOI —-IOo1. 
97 —I02. 
98 -104 
97-4- 98 
99.2-101 
97 - 99 
07-4- 98. 
97.2- 98. 
97.2- 98. 
97 — 97. 
98 - 98. 
IOI. 2-103 
IOI ~-102 
IOI -I02 
99.2-102 
98 - 99 
97 -100 
07 - 99 
97-2- 97. 
97 - 97- 

99 102.3 
g9.4-103 
99 Io! 
97 - 98 
98 —- 98. 
98 - 08. 
g5 —- 99. 
98. 2-100 
98 - 99 
98. 2-102 
98.2-100. 
10Il —IOI 


2 


3 


3 


3 


nae 


Pulse 


100-106 
go-106 
100-110 
90-106 


80-106 


100-110 
100-108 


100-112 
100-100 


100-110 22 


82- 90 
82- 96 


86- 90 
80-- 80 


go- go 
90- 96 


108-118 
106-114 


109-120 


I10-132 


100-110 
10I-I02 
96- 96 
86- go 
84- 86 


114-118 


110 118 2 


g6 112 


101-102 


100-100 
100-IcO 
Q2-101 


96-100 


106-108 
101-112 


84-102 
110-114 
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Res- 
pira- 
tion 


20-32 
24-30 
28-28 
22-30 


26-32 


28-32 
24-32 
20-36 
26-26 
—26 


20-20 
20-24 


20-20 
20-20 


20-20 
20-20 


26-28 
26-26 


20-36 
20-26 
26-28 
22-24 


20-20 
20-20 


20-20 


28-28 


29-30 


22-2 


w 


22-22 
22-22 
20-20 


20-20 


20-24 


20-24 


N 


20 
20-24 
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Remarks 


Admitted; nervous and gloomy. 
Feels very bad; is nauseated. 
Headache, pain in right side; nau- 
sea and vomiting; very weak. 
Dizziness, nausea, vomiting, weak, 
and complains of feeling faint. 
Taken to cystoscopic room and 
ureters catheterized; specimen 
from right side shows pure pus 
culture; left urine clear. No. 8 
lead catheter left in ureter and 
patient sent to room; glassful of 
water by mouth every hour or- 
dered; spent very restless night, 
unable to sleep; ice cap ordered. 
Patient feels very bad. 
Expectorating mucus, 
somewhat with blood. 
Had very uncomfortable night. 
Rested very comfortably. 
Catheter blocked; washed out with 
saline solution. 
Takes fluids freely; resting well. 
Feeling fine; wants more food; 
draining nicely. 
Feeling fine; datain ig freely. 
Feeling fine; draining freely; appe- 
tite good; wants to get up. 
Feeling fine. 


streaked 


Feeling well; eats almost any 
thing; catheter removed and 
patient sent home. 

Returned and put to bed. 

Taken to cystoscopic room; No. 9 
lead catheter passed to kidney 
pelvis; complains of pain in ab- 
domen; catheter removed; urine 
from catheter only 10 ¢.cm. 

Had a fairly comfortable night; 
ureter catheterized and No. 9 
catheter left in as before. 

Not feeling well; catheter draining 
poorly; saline injected into pelvis 
of kidney. 

Feeling ~ a better; 
draining freely. 

Feeling fine; draining freely. 

Voiding freely; draining freely. 

—- draining freely; voided 
well. 

Catheter draining freely; voided 
normally. 

Waked up with slight headache; 
not fedling so well; about noon, 
catheter was blocked; it had 
drained only very small quan- 
tity; washed out with saline. 

Waked up feeling well, but tired. 
Catheter blocked about 2:00 
p.m when it was noticed drain- 
age was very scant; catheter 
washed out with saline 

Patient had very comfortable 
night; catheter not draining; 
washed out with saline. 

Patient feeling comfortable; drain- 
ing nicely. 

Voiding freely; draining freely. 

Voiding freely; draining freely. 

Catheter draining freely, voiding 
freely, nad good night. 

Catheter blocked; re-opened, drain- 
ing freely. 


catheter 


Catheter draining freely; voiding 
normally. 

Catheter blocked; washed out with 
saline. 

Draining freely; voiding normally. 

Complaining of pain in back on 
right side; catheter draining very 
poorly. Kidney washed out with 
saline. 2 0z. 10 per cent silvol 
instilled into bladder after blad- 
der was catheterized with glass 
catheter. I believe that this 
temperature was due to cystitis. 
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om Res 
Date Temper Pulse | pira Remarks 
ature tion 
5 07.2- 99.2, 84-114 22-24) Patient had comfortable night. 
6 98.4- 98.4) 84- 92\20-20) Patient says silvol soothes bladder 


and she is more comfortable 
after its instillation. 2 oz. silvol 
10 per cent to be put in bladder 
through glass catheters after 
catheterization, morning and 
night 

7 07.4 98 84- 84 20-20) Feeling fine; draining nicely; no 
more pains in back or bladder; 
bladder urine clearing up. 


8 98.1- 98.2) 70- go 22-24) Feeling fine; voiding nicely; clear 
urine 
9 98 98.2 80- go 20-30 Patient sitting up out on porch: 


discharged and went to her 
home 


This patient went to full term without any further 
trouble; was delivered of a fine child. I saw her last week, 2 
years after her trouble; she has gained 30 pounds, does her 
own housework and is feeling perfectly well. We passed a 
No. 9 lead catheter to the pelvis of her kidney and X- 
rayed her and found nothing to show that she is injured in 
any way from this treatment. This case proves that in- 
dwelling catheters do not produce ureteral strictures when 
lead catheters are used. 

I wish to call attention to the similarity be- 
tween this woman’s chart and that of a typhoid 
patient. 

Cast 2. Mrs. H. G., age about 26 years, chart 35, 
referred by P. D. McGehee, was admitted to the Mobile 
Infirmary, February 23, 1923. The present illness started 
about 2 weeks ago with fever and pain in the right lumbar 
region radiating down to the bladder on the right side. The 
patient is a fairly well nourished woman, a primipara. 
Temperature 104.3. She complains of pain in the side and 
bladder with nausea and vomiting. She was cystoscoped 
and a No. 8 catheter was passed to the right kidney pelvis; 
urine from the left side spurted clear and the ureter was 
not catheterized; a catheter was left in the right ureter and 
kidney pelvis and the patient was sent to her room. The 
catheter was kept in from February 23 to February 29. 
February 23, the maximum temperature was 104, pulse 
116, minimum temperature was 100, pulse 100. February 
24, the maximum temperature was 103.1, voided. The 
patient remained in the hospital for several days and after 
her temperature had remained normal for a number of 
days, she was allowed to return to her home in a nearby 
city. No further trouble was noted until June 5. On June 7, 
she returned to the Mobile Infirmary, and this time we 
catheterized her ureters but did not leave the catheter in; 
she remained at the infirmary until delivery, which was 
normal. I have seen this patient twice since that time and 
she is apparently in good health. 

I regret that the complete chart in this case was mis 
placed and that this report is therefore unsatisfactory. 

Case 3. Mrs. C. D., 45 years of age, chart A-4910, 
referred by J. M. Weldon, was admitted to the Providence 
Infirmary, November 21, 1923 (walked in). About 5 weeks 
ago she was taken with a slight chill, pains over the entire 
body, nausea, vomiting, high temperature, and soreness in 
the back. The father is living and well, 73 years old; 
mother living and well, 73 years old. Patient had the 
diseases of childhood, malaria 4 years ago, typhoid fever 12 
years ago, diphtheria 15 years ago, a slight attack of 
influenza. Menstruation began at the age of 13 and was 
normal in every way. She has had 3 children; the oldest 
is 24 years of age, the youngest 22. All were delivered 
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es 
Date | Temper- | pulse | pira- Remarks 

ature tion 
Nov. 

22 97 -I00.2)100-100/20-24| Catheter draining —improy erly; 
washed out with saline solution: 
patient is nauseated and \ omit 
ed clear fluid. 

23 99. 2-101. 2 100-120| 21-32] Catheter blocked: washed ou! with 
saline solution as before; (rain 
ing well; had fairly comfortable 
night. 

24 990 100. 4/108-112) 31-31) Catheter blocked; washed 0 ith 
saline solution as before; (rain 
ing well; fairly comfortable 
night. 

25 07.2- 990 92-100) 20-30) Voiding freely; catheter draining 
well; patient vomited large 
curds of milk; a comfortable 
night. 

26 07 97-4) 9O- 90 20-20] Patient voiding freely; catheter 
draining well; vomited once; a 


comfortable night. 
27 07 98 81-— 82\20-22| Patient voiding and catheter 
| draining freely; vomited clear 
fluid. 
Catheter draining freely; voiding 
freely; did not vomit; had com 
forte ible day and night. 
Taking general diet; catheter 
draining freely; patient voiding 
freely; vomited small amount of 
fluid. 

30 97 07 76- 78\20-20| Vomited small amount of dark 
yellow fluid; catheter draining 
freely; voided freely; had fairly 
good day. 


28 07 97.4) 82- gt\24-28 


29 98 — 08 82— 84|22-22 












Dec 

I 07 07 74- 78\20-20| Catheter draining freely; voiding 
normally; patient feeling fine 

2 97 97 72- 80|20-20| Vomited small amount of fluid; 
catheter draining freely; voiding 
normally. 

3 97 98 92- 93/20-20| Patient comfortable; catheter 
draining freely; urine clear 

4 07 98 82- 82 20-20) Catheter draining freely; voiding 
normally; patient feeling well 

5 97 — 98 82— 82/20-20| Dr. Weldon wished to use 2 c.cm 
of ro per cent silvol for pelvic 
lavage. I saw no reason for this, 
but it was agreeable to me, and 
so 2 c.cm. were injected into the 
kidney pelvis; catheter draining 
freely; voiding poem ; patient 
feeling well. 

6 07 98 82- 82/20-20) Catheter draining freely; voidi 
normally; appetite good; feeling 
fine. 

7 07 99 (101-103 20-22) Catheter not draining quite so 
freely; washed out with saline 

8 97 07 88- 88 20-20) Catheter draining freely; voiding 
normally; appetite good; feeling 
fine. 

9 97 07 88— 88|20-20 Same as on previous day. 

10 07. — 07.4) 88— 88|20-20| Same as on oth, doing nicely 

II 07.4- 98 88— 98)20-21 Same as on oth, doing nicely 

12 97.2- 990 92— 92/20-21| Bowels did not move; saline solu 
tion enema. 

13 97.2- 98 82— 82)20-20) Patient doing nicely. 

14 97.2- 95 82- 82\20-20 Patient doing nicely 

15 97.2- 98 82~- $2\20-20) Patient doing elec. 

10 97.2- 98 82- 82/20 Patient feeling fine; urine perfectly 


clear; catheter removed. For thi 
past rr days Dr. Weldon has 
injected 2 c.cm, of to per cent 
silvol into the kidney pelvi 


normally after normal pregnancies. She has had no mis 
carriages; and is now 6 months pregnant. On this day 
maximum temperature 102, minimum 99.4; maximum 
pulse 100, minimum pulse 82; maximum respiration 50, 
minimum respiration 20. What food she took, she vomited 
immediately. On November 22 the patient was taken to 
the cystoscopic room and the X-ray catheter put in up to 
the pelvis of each kidney; specimens from both kidneys 
were obtained and sent to the laboratory. X-ray findinys 
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were negative for calculi. Laboratory report: Left urine 
was negative, right urine showed numerous pus cells 
forming large clusters; a trace of albumin, trace of acetone, 
sugar negative, right urine very cloudy; white blood 
corpuscles, 10,400; hemoglobin 70 per cent, Wassermann 
negative. A No. 8 catheter was left in, and the patient sent 
to her room. 


Special attention is called to the fact that this 
catheter remained in the patient for 26 days 
without being removed. We have not had oppor- 
tunity to make a cystoscopic examination in this 
case recently, but reports from Dr. Weldon are 
that she has had no recurrence of any kidney or 
bladder manifestations. This case alone should 
justify the adoption of catheter draining in 
pyelitis of pregnancy. 

It should be noted that after being discharged 
from the hospital, this patient made an uneventful 
recovery, went to full term, was delivered, and 
nothing of note occurred. 


Case 4. Mrs. J. M. W., age 26 years, chart A-3796, 
referred by J. M. Weldon and J. J. Peterson, was admitted 
to the Providence Infirmary October 19, 1922. (The patient 
came in an ambulance.) The illness began on October 17 
with headaches, nervousness, nausea and vomiting, severe 
pain in the right side, temperature 100.8, and pulse 106. 
Temperature continued with nausea and vomiting. Father 
dead; mother 54 years and living, well; brothers, two 
living and well; sisters, one living and well; had diseases of 
childhood; has never had any trouble with kidneys until 
present time; bowels as a rule constipated; menses began 
at 15 years, always normal and regular with no pain; has 
had two children, normal deliveries; no miscarriages. Has 
had no trouble with this pregnancy until present time. 


| Res- 
Pulse pira- 
tion | 


Temper- 
Date ature 


Remarks 


Oct. 

20 99.1-100.1; 106 Cystoscopic examination shows 
nothing unusual in the bladder; 
left ureter spurting clear urine; 
No. 6 catheter passed only half- 
way to kidney pelvis; catheter 
left in. 

Vomited large amount of green 
fluid and curds of milk; drainage 
from catheter not good; vomited 
large amount of light brown 
fluid just before oatmeal was 
given; voided large amount of 
urine. 

Catheter removed. 

Had good night; complains of 
slight pain in back; voided 48 
oz.; nourishment enjoyed. 

| Patient had good night; voided 
freely. 

| Voiding freely; patient comfort- 
able and feeling better. 

| Voiding freely; resting comfort- 
ably, taking nourishment and 
large quantity of water. 

Patient discharged; condition im- 
proved. 


21 98 - 99 106 


22, | 98.3- 99.1| 108 
23 98 - 98 | 100 

24 98 -—98 | 80 | 20 
25 98 — 98 96 18 


20 97-4- 97.4! go 20 


98.3- 98.3 80 | 20 


_We requested that X-ray examination be made of the 
kidneys and bladder as soon after delivery as convenient. 
rhe patient went to delivery uneventfully, normal labor, 
fine baby. Nothing of note was reported. 


This case was re-admitted to the hospital 6 
months after birth of baby. There wasan impacted 
ureteral calculus. Death followed ureterotomy. 


Case 5. Mrs. C., about 24 years of age, chart 71, 
referred by P. J. M. Acker, was admitted to the Mobile 
Infirmary, December 4, 1922. On admission the temper- 
ature was 103, pulse 126. She had been having chills and 
fever daily for the past week, was nauseated with vomiting, 
and believed the fetus to be dead. December 5, laboratory 
report on urine, specific gravity 1.006, cloudy; albumin, 
negative; sugar, negative. Microscopic: pus cells, eryth- 
rocytes, round cell epithelium. December 6, catheter 
passed to right kidney on account of amount of inflamma- 
tion in bladder, left ureter was not catheterized. Cath- 
eterized specimen from right side shows quantities of pus 
in clusters or clumps. 





Date Temperature | Pulse 
Dec. 
5 100 ~-I03 102-128 
6 100 ~—I03.I | 100-130 
7 100.1-102.3 | 100-122 
8 99.2-102.1 100-122 
rs) | 98.3-101.1 100-120 
10 98 — 98.4 80-110 
II 97 -— 99.2 98-102 
12 97 - 99.1 88- 97 
13 97-3- 99 80-100 
14 98 — 98.2 go-100 
15 97.2- 98.2 82- 90 
16 98 - 98 9o- 98 
17 97-1- 98.2 | 80- 80 
18 | 98 — 98.4 | 80- 92 








The temperature remained normal from the 18th to the 
29th, at which time she was discharged and returned to her 
home. Dr. J. P. McMurphy, Atmore, Alabama, reports 
that she has had no further trouble, that he has been 
unable to find any pus cells in her urine, that she went to 
full term, delivered a fine baby, and has had no trouble 
whatsoever since. He states that from her present condition 
there is no reason to fear any trouble of this character. 

Case 6. Mrs. K. W., age 26 years, was brought to the 
office February 15, 1923. The patient, who is now in the 
fourth month of pregnancy, noticed no trouble until 3 
weeks ago when she was taken with violent pain in the 
right lumbar region, which radiated down to about 
McBurney’s point; she has had frequency of urination, at 
times burning, at others, not. There is no pain on the left 
side; she feels more comfortable when lying on the left side. 
The urine has been very cloudy for the past week; the pain 
in the back and side is not so severe, except at times. She 
has had nausea and vomiting when the pain is severe in 
the back and side. Cystoscopic examination showed urethra 
negative, internal sphincter congested, trigone somewhat 
inflamed, bladder wall congested—cystitis. The bladder 
was washed out several times with tepid boric acid. 

The right ureteral orifice is somewhat contracted; there 
is noted a bulging on the ureteral ridge about % inch from 
the orifice; the urine from this side is distinctly cloudy. 
The left ureteral orifice is apparently normal; a clear urine 
spurt is noticed from this side. A No. 6 catheter passed 
into the right ureter meets slight obstruction about 314 
inches from the orifice; this obstruction is passed and the 
catheter passed to the pelvis of the kidney and with a 10 
cubic centimeter Luer syringe 5 cubic centimeters of 
cloudy urine from the kidney pelvis were aspirated. The 
catheter is removed and the patient allowed to return to 
her home, with instructions to remain in bed. The speci- 
men of urine obtained from the right kidney, when exam- 
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ined microscopically, revealed clusters of pus cells, 25 to 50 
to thecluster. A diagnosis of pyelitis was made. The follow- 
ing morning patient was more comfortable with no pain in 
the back or side; frequency of urination was much de- 
creased; temperature 100.4. 

The patient was given a full glass of water every 30 
minutes and kept in bed on soup and milk. At 4:30 the 
patient’s temperature had gone up to 103.2, she was 
nauseated and vomiting; the pain in back and side were 
severe. A No. 8 lead catheter was passed to the pelvis of 
the kidney and left there. An ice cap to the head and 5 
grains of aspirin were ordered to relieve the headache. At 
9:00 p. m. the patient was comfortable, her temperature 
had gone to 100.4 and she was sleeping. The following 
morning, her temperature was 99, she was perfectly com- 
fortable, and the catheter was draining freely. At 3:00 
p. m., the catheter was not draining and her temperature 
had gone up to 1or.4. I aspirated the kidney through the 
catheter and washed out the pelvis thoroughly with 
normal saline. The next morning the patient’s temperature 
was normal, and the catheter draining freely. Liquid diet 
was continued 2 or 3 days, and then regular diet if her 
temperature remained normal. I removed the catheter on 
the twelfth day; she remained in the city for 30 days after 
getting up. I saw her once daily during this time; her tem- 
perature did not rise, she gained 4 pounds, and left for her 
home apparently well. Her recovery was uneventful, and 
I had a letter from her that she was in perfect health, and 
has a fine big boy. She said that she never had any trouble 
with her kidney or bladder since she left Mobile. 


CONCLUSIONS 

1. Pyelitis and pyelonephritis are pus condi- 
tions, and will respond to drainage as do pus con- 
ditions in any other portion of the body, and 
(indwelling) retention ureteral catheter is the 
method of choice. 

2. In all cases of pyelitis and pyelonephritis, 
even in children, the retention ureteral catheter is 
preferable to other forms of treatment. 
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3. Catheter drainage is preferable to lavage 
with drugs, since the strength of the drug used is 
insufficient to kill the organism producing the 
disease. It is my opinion that the passage of 
catheter by its dilatation of the ureter is what 
benefits the patient in lavage and not the drug 
used. I believe sterile water will produce as good 
results in lavage as nitrate of silver. 

4. No surgical procedure should ever be re- 
sorted to until catheter drainage has been given a 
most thorough trial. 

5. The finest quality imported X-ray catheter 
should be selected for this work. We have never 
found any urinary deposits on this type of cath- 
eter, even after it has remained in the ureter 26 
days. 

In submitting this paper, I wish to thank the physicians 
who referred the cases to me, for their co-operation and 
interest in the work; also the Sisters of the Providence 
Infirmary, and Misses Dillard and Morisette at the Mobile 
Infirmary for their courteous assistance in getting the case 
reports together. 
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CORRESPONDENCE 


SUBCUTANEOUS EMPHYSEMA FOLLOWING LABOR 


To the Editor: Your issue of January contains 
the report of an interesting case of subcutaneous 
emphysema following labor, by Dr. Charbonnet. 
While the rarity of this accident is undoubted, the 
author is not justified in his statement that he has 
not been able to find mention of a “‘similar case in 
all literature.”” May I be permitted to state that 
I wrote a paper on this subject in 1907, which 
appeared in the Bulletin of the Lying-In Hospital 
of the City of New York, vol. iii, No. 4, p. 76. I 
took occasion at that time to make a thorough search 
of the literature and presented in this communication 
an analysis of 77 cases, the first of which was re- 


ported in 1791. While the accident is evidently of 
very infrequent occurrence, yet Dr. Charbonnet 
can hardly claim that his case is unique in view of 
my presentation, to which I would respectfully refer 
him. Other cases of subcutaneous emphysema oc- 
curring during labor have been published since then 
and my collection referred to. It is a very dangerous 
procedure for any writer to claim that his search 
of the literature fails to disclose similar cases— 
there is always some one who will eventually 
question such a statement and present evidence to 
the contrary. GeorGE W. Kosmak, M.D. 
New York City. 








Moke Raat ett. 


tee Sonam asas > 


SE cds a 








IS 


e 4 
of 
it 


d 








i et 


wetter 


F 





EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 








FRANKLIN H. Martin, M.D............Managing Editor 


ALLEN B. KANAVEL, M.D..............0/ Associate Editor 
Wiiu1am J. Mayo, M.D.......... Chief of Editorial Staff 





MARCH, 1925 





THE USE OF THE X-RAY IN THE 
TREATMENT OF CANCER OF 
THE BREAST 


YT NHE question as to when to use X-ray 
therapy in the treatment of cancer of 
the breast has repeatedly been debated, 

apparently settled and reopened; and yet even 

today no unanimity of opinion exists. There 
should, however, be a general agreement as 
to the value of the X-ray as an aid in deter- 
mining the operability of the local condition. 

In all doubtful cases, pre-operative roentgeno- 

grams of the chest and spine should be taken, 

for even a relatively small cancer of the 
breast, especially if it is of the scirrhous type, 
may be accompanied by lesions in the lungs, 
or spine, or elsewhere, of such a nature as to 
make an operation not only useless but in- 
advisable. Osteocopic pains also call for a pre- 
operative roentgenogram of the affected bones. 

The uselessness of the X-ray alone as a 
curative agent in the treatment of cancer of 
the breast was demonstrated early in the 
history of X-ray therapy. Roengenologists 
and surgeons alike being unwilling to abandon 
it entirely, the X-ray was applied as a post- 
operative measure, in the hope that it would 


destroy such small foci of cancer cells as might 
remain after operation. This postoperative 
procedure soon became a generally accepted 
line of treatment and considerable confidence 
and enthusiasm attended its use; but as time 
went on, and records of late results began to 
accumulate, this confidence began to be shak- 
en, and vigorous opposition was voiced from 
many quarters, some even holding, and ap- 
parently with justice, that instead of inhibit- 
ing the growth of the remaining cancer cells, 
the application of the X-ray stimulated their 
growth so that recurrence occurred even more 
rapidly than without such treatment. The ex- 
planation of this phenomenon, which natural- 
ly appealed to most of us, was that the X-ray 
treatment had not been efficiently applied; 
that the treatment had been given by inex- 
perienced roentgenologists who had not ad- 
ministered a therapeutic dose, so that an ir- 
ritant rather than a therapeutic effect had 
been produced which acted like other irritants, 
stimulating the growth to increased activity. 
Unfortunately for our comfort in this view of 
the situation, the roentgenologists scouted it 
and apparently demonstrated that this theory 
of excitation was untenable. 

While the matter was in this uncertain state 
the use of deep X-ray therapy was initiated 
with the enthusiasm which invariably is ex- 
cited by every hope that a new cure for cancer 
has been found. Deep X-ray therapy was at 
first extensively employed in Europe, later 
finding its way hesitatingly and timidly into 
this country. Considering its history, one 
could only wish that it had been accepted with 
even greater timidity, for before scientific 
means for accurately measuring the current 
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used at any time during the treatment were 
devised many serious catastrophies occurred. 
In the treatment of breast tumors perhaps the 
most serious complication which followed the 
use of deep X-ray therapy was fibrosis of the 
lung on the side treated, while pleurisy, burns, 
nausea, and neuritis added their burdens to 
the discomfort of the patient. 

Theoretically pre-operative treatment of 
breast tumors by deep X-ray therapy should 
be of the greatest value; for whether it acts 
as a directly destroying agent to cancer cells, 
or by causing fibrotic changes in the blood ves- 
sels and capillaries it, as it were, smothers the 
cells in their meshes and prevents their growth, 
and it would seem that local recurrence, at 
least, should be greatly delayed. That deep 
X-ray therapy lessens the size of the tumor as 
well as of the glands in the axilla and neck we 
have repeatedly seen demonstrated. That it 
has made a growth operable which by reason 
of its size and the involvement of the skin 
and glands was inoperable we have also seen 
demonstrated; but, on the other hand, we are 
obliged to say that we have no proof, either 
statistically or clinically, that deep X-ray 
therapy delays the recurrence of the growth in 
those cases in which there is a general lym- 
phatic involvement in the surrounding skin, 
a site where the therapeutic dose of X-ray 
might be hoped to have its greatest efficiency. 

The applicability of the X-ray in cancers 
of the breast seems, therefore, to us, to be an 
open question. Its effect upon involved 
glands is very striking and is decidedly bene- 
ficial; but on the skin the therapeutic dose is 
all that can be used with advantage and what 
that advantage is has not been absolutely 
demonstrated. We are far from being inclined 
to give up X-ray treatment in these cases but 
we are convinced that the treatment has not 
yet been standardized and that we should 
continue the effort to find some therapeutic 


method of application of the X-ray,—pre-op- 
erative or postoperative or both, with high or 
with low voltage,—that will contribute even 
in the slightest degree in promoting the com- 
fort and lengthening the life of the patient. 
FRANK E. Bunts. 





THE DEEP SCAR 
SCAR is the epitaph of lost tissue; 
the problem of its removal should be 
approached as one of restoration and 
not of simple excision. Any loss of the body 
surface deeper than the full thickness of the 
skin will spontaneously close, largely by draw- 
ing the neighboring tissues into the defect and 
partially by the final scarring and epitheliza- 
tion of the very much contracted granulating 
area. The size of the scar will indicate how 
much the latter contributed to the healing 
but the elasticity of the soft structures may 
mask the amount that came from the contigu- 
ous tissues. 

This sliding in of the surrounding parts, 
fixed by the minimum of scar, would seem to 
be nature’s method of choice. The new scar 
bears no essential relation to the size of the 
loss but indicates the limit of tissue displace- 
ment in the particular case. A comparatively 
large defect in the lip or cheek will close with 
a very small scar but with an inverse amount 
of displacement. The same is true of losses 
in the tongue, velum, fauces and of the flexor 
and extensor surfaces of joints. Where, how- 
ever, the borders of the defect become fixed 
to the bone, as on the forehead, scalp, or tibia, 
healing may be chiefly by scar which is a very 
much slower process. 

After the wound has healed relief may be 
sought to improve function, appearance or 
comfort. 

A depressed scar on the forehead is a facial 
blemish but does not interfere with function. 
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Loss of the buccal mucosa may not mar the 
appearance but can prevent the separation of 
the jaws, while an ectropion of the lid or lip 
is both unsightly and a functional handicap. 
The scar may be depressed, rough, discolored, 
uncomfortable, painful itself or the source of a 
causalgia. It may harbor a subacute infection 
or be the site of recurrent fissures or excoria- 
tions, and it is not infrequently the starting 
point of cancer. It may directly fix joints or 
tendons, retard growth or distort the growing 
bone. 

The surgical correction of any of these con- 
ditions, except the keloid, is a ‘‘robbing of 
Peter to pay Paul” process which consists in 
the removal of as much of the scar as is prac- 
ticable to be followed either by further dis- 
placement of the surrounding tissues or in a 
transplantation from a distant site. After 
complete removal of all but very old scars 
the displaced tissues will, if unrestrained, re- 
turn to their natural positions so that the orig- 
inal defect will be approximately reproduced. 
This must be considered in calculating the 
amount of replacement material necessary. 

The different forms of filling include the 
“Thiersch” graft, the full thickness skin 
graft (both free transplants), the sliding flap, 
the pedicle flap, the pocket graft and the 
“jump” flap. The latter consists of the trans- 
plantation of a flap through some intermediate 
carrier, as from the abdomen to the finger, 
and from the latter to the palate. Availability 
of tissue, appearance and function are the 
considerations that will chiefly influence the 
choice. Availability is at times the most com- 
pelling consideration. A scar on the cheek 
may leave a large choice but when the fore- 
head, neck, chest, and upper extremities have 
all been deeply burned then the sources of 
material are much more limited. 

Granted a choice of material, then appear- 
ance in one case and function in another may 


determine the selection. When appearance is 
the prime object the following facts should 
receive consideration. 

1. It is impossible to foretell the final color 
of a free skin graft. 

2. The further we go from the face to secure 
a replacement flap the more the skin will 
differ in both texture and color. 

In regard to the above points however, 
transplanted epithelium will take powder and 
paint which epithelialized scar will not. A 
large defect may justify a disregard of skin 
texture that would not be acceptable where a 
small area is to be replaced. 

3. Even with the greatest of care losses can 
occur in the full thickness skin graft that may 
be replaced by scar more noticeable than the 
original condition. 

4. The donor site must be hidden or sus- 
ceptible of such treatment as not to seriously 
compromise an otherwise happy result. 

Because the facial muscles serve both func- 
tion and appearance, their cutaneous rela- 
tions must be considered. Over the cheeks 
these muscles are covered with fat which 
gives a more or less rounded smooth contour 
and in filling a surface defect here subcutane- 
ous tissue as well as skin should be furnished. 
In the lips, chin, and eyelids these muscles lie 
immediately beneath and in places are at- 
tached to the skin. Here surface loss is best re- 
placed by free skin grafts applied directly 
to the exposed muscle surface with no inter- 
vening areolar tissue. A “Thiersch” graft 
draped over a wax form and sutured in place 
does this very well. 

When the size and location permit, facial 
scars are best replaced by sliding in the sur- 
rounding tissue, but in the neighborhood of 
the lips, lids, or ale this may not be practi- 
cable on account of the noticeable distortion 
that would follow. In certain instances this 
sliding can be best done in steps, excising a 
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strip of a scar and obliterating the gap by 
suturing the borders. The operation is re- 
peated until the scar is reduced to a line. In 
the final step the remaining scar should be de- 
nuded rather than excised and the under- 
mined surrounding skin borders approximated 
over the retained scar with buried sutures of 
fine white silk. 

Excision and approximation of the borders, 
either by one or several operations, is much 
more satisfactory when the scar or the ex- 
cision runs in the direction of the cleavage 
line of the skin. On the neck, scars that go 
counterwise to these lines are apt to spread 
after any plan of treatment except the in- 
sertion of a flap. 

Comparatively large flaps can be turned 
from the cheek, especially in lax, wrinkled 
faces, with immediate obliteration of the re- 
sulting defect. The whole forehead can be re- 
placed by full thickness free skin graft, and 
with great care and some luck, the final result 
may not be very objectionable. However, the 
removal of a transverse flap from the upper 
part of the neck will usually leave a less no- 
ticeable scar. For covering the flexor surfaces 
of joints or other surfaces on the limbs or 
body, either the pedicle flap or the full thick- 
ness skin graft may be the more appropriate 
plan. For the hands and particularly the lin- 
ing of finger-clefts the full thickness free skin 
graft has many advantages except where the 
extensor tendons are bound in the scar. Then 
a pedicle or a thin pocket flap from the ab- 
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domen will give quicker and better function, 
When the scars are the result of very extensive 
burns the free skin graft is usually a necessary 
choice. 

The epithelial lining of the cheeks, lips, 
floor of the mouth, fauces, pharynx, nose and 
lids is functionally as important as the ex- 
ternal skin. In healing after a loss of the 
mucosa, at any of these sites, the resulting 
defect is covered over by approximation of 
the mucous borders. This causes an obliter- 
ation of part of the actual or potential muc- 
ous lined cavity. To restore the contracted 
cavity it is essential that all scar be removed 
and the displaced tissue liberated before ap- 
plying the new epithelial lining. For the buc- 
cal, labial and sublingual sulci the inlay 
“Thiersch” graft with an allowance for 60 
per cent shrinkage is usually the best plan, 
while for lining the nose or the body of the 
cheek a mucous or skin covered flap is more 
appropriate. For stricture of the fauces or 
pharynx a combination of these may supple- 
ment each other. For lining the lid, one or the 
other may be the more expeditious plan in a 
particular case. 

The whole subject may be summed up as 
follows: Total or partial removal of the scar, 
liberation of the displaced parts, and filling of 
the defect are the essential steps in the opera- 
tive treatment of a deep scar. The care with 


which the plan of operation is previously 


worked out will largely determine the quality 
of the result. V. P. BLair. 
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MASTER SURGEONS OF AMERICA 


FRANK BULLER 


NABLE to subscribe with a free conscience to the articles of faith of the 

LJ Anglican Church, after years of preparation for its ministry, Charles 

George Buller, descendant of an old Devonshire family, emigrated to 

America in 1831, and settled on a farm near Cobourg, Ontario. Here he married 

Frances E. Boucher, the daughter of recent English colonists, who also had 
taken up farming; and to this couple were born six sons and two daughters. 

The fifth child, Frank Buller, the subject of this sketch, was born on May 4, 
1844. His early years were spent in the healthful and beautiful country bordering 
Lake Ontario; but at the age of twelve the boy moved with his family to Iowa, 
where, his father thought, would be found better opportunities for his growing 
family. Here the lad tasted fully of pioneer life as he watched the virgin prairie 
laboriously brought under cultivation. In the end the venture was successful, 
and the father returned to Canada leaving a fine farm in the hands of two of his 
sons (one had died in the West), while the three remaining boys prepared to fit 
themselves for professional careers. 

Two of them adopted law; but Frank chose medicine. At the age of sixteen, he 
was taken into the home of his mother’s brother, Judge Boucher, at Peterboro, 
Ontario. Here he attended the excellent grammar school, and during the summer 
holidays learned dispensing and “‘made himself generally useful” in the office 
of Dr. Burnham, a leading practitioner of his day. 

Dr. Buller graduated from Rolfe’s Medical School, Toronto, in 1868, and, 
after spending a year in general practice in Michigan to add to his funds, pro- 
ceeded to Europe for special work in connection with the eye and ear. Altogether 
about seven years were spent abroad. 

Just how Dr. Buller’s studies were mapped out I never heard; but his plans 
were wisely laid. He first directed his steps to Berlin where he attached himself 
to the clinic of the illustrious von Graefe. The great German’s life was nearing 
its close—he died July 20, 1870; but the young Canadian touched hands with 
him and began his studies under the inspiration of his genius. During the 
Franco-Prussian war Dr. Buller acted as volunteer assistant in one of the 
German military hospitals; but on the cessation of hostilities returned to Berlin 
to resume his studies, which included work in general pathology under Virchow, 
and in physiological optics under Helmholtz, recently arrived from Heidelberg. 
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In 1872 special studies were continued in London, where efforts were also 
made to amplify the knowledge of medicine and surgery gained during the year 
of general practice, and at the German military hospital. Having passed the 
examination for membership in the Royal College of Surgeons Dr. Buller was 
appointed house-surgeon at the Royal London (Moorfield’s) Ophthalmic Hospital. 
In this institution, under Bowman, Critchett,and Hutchinson, andin the company 
of Nettleship and of Gunn, he gained that intimate knowledge of the operative 
and postoperative treatment of eye conditions which he constantly emphasized 
as indispensable in the training of an ophthalmologist. 

But Dr. Buller added something at this time to English ophthalmic practice 
in return for all he received. He had gained a fine mastery of the ophthalmoscope 
in Berlin, and it was from him that his English colleagues first learned the full 
use of the direct method of examination. It was also during his Moorfield days 
that he introduced the protective shield that has ever since been connected with 
his name. 

In 1876 practice was begun in Montreal. In taking this step he was influenced 
in a measure by two young countrymen, destined later to shed lustre on Canadian 
medicine, Francis J. Shepherd and William Osler, whom he learned to know in 
London. These two friends did him the great service of putting him in touch with 
the leading practitioners of Montreal. Permission was given him to establish an 
ophthalmic clinic—the first—at the Montreal General Hospital, in which at that 
time the entire clinical teaching of McGill University was carried on. The older 
men, who for the most part had covered the whole field of medicine, were un- 
willing at the outset to relinquish their ophthalmic cases, and reserved their right 
to treat them; but in a very short time Dr. Buller’s superior training and knowl- 
edge brought all the eye patients under his care. 

Teaching of his subject logically followed the successful development of his 
service. The value of his clinical teaching and the importance of ophthalmology 
as a branch of the medical curriculum were recognized by an appointment to the 
first chair of ophthalmology at McGill University, which was founded in 1883. 

In 1895, Dr. Buller resigned his position at the General Hospital to take 
charge of the ophthalmic clinic at the new Royal Victoria Hospital, and this post, 
with the appointment at the university and numerous charitable institutions, he 
held until his death, on October 11, 1905, from pernicious anemia. 

Dr. Buller was the first modern ophthalmologist to establish himself in 
Canada. He had the whole country to himself, and soon acquired a practice and 
a reputation that could hardly again fall to the lot of any man in the Dominion. 
After a lapse of nearly two decades his name lives on as a great medical tradition. 

But apart from the fortuitous circumstance of entering a virgin field, and 
apart from his mastery of his subject, Dr. Buller possessed the qualities which 
go to make a successful practitioner of medicine. He had a commanding presence. 
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A tall, shapely body was crowned by a massive well-formed head. The forehead 
was broad, the skin clear, the features sharply defined, and the eyes keen and 
penetrating. 

His manner was brusque—a relic perhaps of his Western days—and he was 
sometimes impatient and quick tempered; but these qualities, which occasion- 
ally frightened and offended, but lightly overlay a disposition that was essentially 
kindly, considerate, and even affectionate. Self-reliant by nature, and fortified 
by his thorough training, he worked with an assurance that engendered confi- 
dence. The impression that remains is one of strength and decision, yet of innate 
refinement. 

Dr. Buller was filled with what, for want of a better term, we must call the 
medical or nursing instinct; and he was extremely conscientious in the discharge 
of his duty toward his patients. Surrounded as he was in his early days by nurses 
and assistants with little or no training in ophthalmology, he gave fully of his own 
time for dressings and local treatments. It stands to his credit that he spent 
whole nights in nursing cases that were threatened with loss of vision. In later 
years when times had changed, a load of detail work was carried that might have 
been lightened by others with every regard to safety; but his patients felt always 
his solicitude. 

He never appeared to such advantage as when dealing with difficult cases, and 
especially with patients who had been abandoned by others as hopeless. Over 
the solution of the problems of these people he worked with all the dogged perse- 
verance of his race, and, resourceful, was ever striving to adapt things to their 
special needs. A striking feature of Dr. Buller’s nature was his marked independ- 
ence and originality of thought. He was impatient of, and did not hesitate to 
break through, the more rigid conventions and tenets of his day, when he found 
them embarrassing. 

As an operator Dr. Buller was effective, with more than the average degree of 
dexterity. He was equally at home with plastic work and major operations about 
the orbit, as with muscle work and operations on the globe. His surgical tech- 
nique was advanced for his day. Asepsis and antisepsis were unknown at the 
Royal London Ophthalmic Hospital during his period of interneship—there was, 
indeed, a peculiar apathy to Lister’s teaching by his London contemporaries; but 
Dr. Buller was taught by Bell and by Shepherd at the Montreal General Hospital 
and his life-long work in operating rooms devoted usually to general surgery 
kept him abreast in this field. 

His enthusiasm for his work was unbounded. He liked to discuss difficult 
clinical problems, and he was always deeply interested in hearing about any inno- 
vation. ‘No one,” he said in one of his addresses, “‘can afford to rely upon the 
knowledge he has gained at college to carry him through life, hence the necessity 
for new books every year, not many, but a few of the best, and also at least 
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two medical journals, these last to be carefully scanned and an index made of all 
that seems useful and practical as they come in. Such a system of ready reference 
will prove invaluable in the effort to keep up with the times.”? With a good work- 
ing knowledge of French and a mastery of German, he kept himself fully conver- 
sant with the developments in ophthalmology. His mind was singularly open,— 
absolutely plastic to the end of his career. ‘‘Let us pray for an open mind”’ was 
one of his maxims. 

From a busy practice time was found to make seventy-six contributions to the 
literature of his subject. These extend over an exact period of thirty years. They 
are the work of a teacher and practitioner rather than the product of an original 
investigator. From the outset of his career Dr. Buller was too busy a man to 
spend time in laboratory research; but he was fully aware of the value of laboratory 
work, and encouraged it in every way he could. Asa result of his early grounding 
in general pathology, he was able to follow intelligently all the advances in this 
department of medicine and to appreciate the methods which produced them. 
His writings then are almost entirely either didactic or clinical in character. 
The former were never mere compilations, but were given out only after an 
intimate personal experience. 

His clinical writings constitute the largest and most valuable part of his 
work. These, expressive as they are of a mind that had a truly scientific outlook, 
are complete, thorough, and satisfying. From among them one may cite his 
article on ‘“‘Anomalies in the Function of the Extrinsic Ocular Muscles,”’ and 
his article on ‘‘Methyl Alcohol Blindness” written in collaboration with Dr. 
Casey Wood. 

A sub-class of writings describe what may be called practical efforts to better 
ophthalmic practice. Included here are his papers on a protective bandage for 
the eye; an improved trial frame; a double needle to facilitate the discission of 
secondary cataract; temporary ligation of the canaliculi as a means of preventing 
wound infection in operations on the eye; excision of the eyeball and some alter- 
native operations (modifications ef Mules’s operation); and skin-grafting in 
ophthalmic surgery. 

But important as these contributions are, one ‘eels that the value of Dr. 
Buller’s life lies in the high standard he set and maintained for ophthalmic 
practice in Canada. The advance in ophthalmology marked by his advent can 
scarcely be visualized at this time. Before his coming the subject was casually 
taught by the lecturers on medicine and surgery. What their knowledge of the 
subject was can be gleaned only by a perusal of textbooks such as those of 
Lawrence and of Mackenzie, fine as they were in their day. With Dr. Buller came 
the ophthalmoscope, the perimeter, accurate refraction work, a thorough 
knowledge of muscular defects, an appreciation of the newer pathology as applied 
to the eye, and above all, the modern scientific outlook. From clear, direct clinical 
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talks his students gained a knowledge of ophthalmology that helped to complete 
the splendid practical training for which McGill University has been noted. 

But perhaps a greater good came through the influence which he exerted upon 
his many assistants. ‘‘The real specialist,” he said in one of his University 
addresses, ‘‘must be evolved by years of patient toil in clinical work after he 
has become a ripe scholar replete with general experience.’’ It has been already 
pointed out how fully he himself labored to meet these conditions; and he ever 
held these ideals before those who consulted him in regard to taking up ophthal- 
mology as their life work. Practically all his disciples complied with his stipula- 
tion of a four years’ medical course and a minimum of two years’ special study 
after a period of training in general medicine and surgery; and, promulgated as 
these views were throughout his entire life, one feels that Dr. Buller’s was one 
of the strong influences underlying the development of our higher requirements 
for modern practitioners of eye surgery on this continent. 

W. Gorpon M. BYERS. 
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OLD MASTERPIECES IN SURGERY 
By ALFRED J. BROWN, M.D., F.A.C.S., Omana 


HARVEY’S CIRCULATION OF THE BLOOD 
| ons truly not a surgical work, the de- 


scription of the movement of the heart and the 

circulation of the blood had such a profound 
effect upon surgical practice that it well deserves to be 
called a masterpiece of surgery. Like the majority 
of great intellectual triumphs it was the culmination 
of years of effort by many men and to Harvey fell 
the lot of piecing together the fragments and making 
of them a concrete whole. From the time of the 
origin of medicine there had been great curiosity 
as to the content of the arteries and veins and 
Galen had shown that, contrary to the theory of 
Aristotle, the arteries as well as the veins contained 
blood. The great anatomists of the sixteenth cen- 
tury made a little progress in the physiology of the 
circulation. Sylvius described the valves of the 
veins. Vesalius established the fact that there were 
no visible communications between the right and 
left ventricles, though he did not deny the presence 
of invisible pores. Servetus concluded from his 
studies that there were communications in the lungs 
between the pulmonary arteries and veins and pub- 
lished this fact in his Christianismi Restitutio in 
1553, thus establishing his right as the forerunner 
of Harvey in the discovery of the circulation. Fal- 
lopius also worked on the description of the valves 
of the veins but progressed but little. Up to this 
time the discussion had been largely philosophical 
with theoretical reasoning based on anatomical ob- 
servation in the dead subject and a different method 
was required to solve the problem. This was sup- 
plied by that close observer of comparative anatomy, 
embryology, and experiment on the living animal, 
Fabricius of Aquapendenti. His anatomical de- 
scription of the valves of the veins was the most per- 
fect up to the time for he had carried the work of 
his master, Fallopius, to its conclusion. 

William Harvey, an Englishman, born at Folke- 
stone in 1578 received his bachelor’s degree from 
Cambridge in 1597 and shortly after went to Pa- 
dua to study medicine. This brought him under 
the instruction of Fabricius and his assitant Cas- 
serius, and from them apparently he learned the 
scientific methods upon which he founded the con- 
clusions for his great discovery for he applies, and 
correctly applies, anatomy, embryology, compara- 
tive anatomy, and experimental physiology to reach 
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his conclusions. If any fault is to be found with 
Harvey’s work, it is that he fails to give credit to 
his great teacher Fabricius for the method at least 
by which he arrived at his conclusions. After 
graduating from Padua, Harvey returned to Eng- 
land and took up practice, becoming a fellow of the 
Royal College of Physicians in 1607. He first 
brought forward his views of the circulation in 1616 
and after demonstrating his experiments and deliver- 
ing his lectures many times, his book was published 
at Frankfort in 1628 under the title ‘‘ Exercitatio 
Anatomica de/Motu Cordis et San/guinis in Animali/ 
bus.”’ An anatomical Dissertation upon the Move- 
ment of the Heart and Blood in Animals. 

The work is a masterpiece of sound deductive 
reasoning based upon scientific experimentation. He 
first describes the musculature and valves of the 
heart and the heart beat and says: ‘I began to 
think whether there might not be a movement, as it 
were, in a circle. Now this I afterward found to be 
true; and I finally saw that the blood, forced by the 
action of the left ventricle into the arteries, was 
distributed to the body at large, and its several 
parts, in the same manner as it is sent through the 
lungs, impelled by the right ventricle into the pul- 
monary artery, and that it then passed through the 
veins and along the vena cava, and so around to 
the left ventricle in the manner already indicated.’”! 

Following this statement he goes on to prove his 
contention. One of his most interesting experi- 
ments is that on the live snake in which, when the 
vena cava is grasped with forceps, the part be- 
tween forceps and heart becomes empty and the 
heart pale, but immediately upon release of the 
obstruction the color and size of the heart are 
restored. Conversely he describes what happens 
when the aorta is compressed. He ends the de- 
scription by saying: ‘‘ Here, then, we have evidence 
of two kinds of death: extinction from deficiency 
and suffocation from excess. Examples of both 
have now been set before you, and you have had 
opportunity of viewing the truth contended {or 
with your own eyes in the heart.” 

The function of the valves of the veins he de- 
scribes clearly and demonstrates scientifically. The 
exact pathways by which the blood passes from 
artery to vein he was unable to demonstrate. 


1 Translation is from the memorial volume published by G. More 
1894. 
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has been compiled by Marie D. Gorgas, 

the wife of the great sanitarian with Mr. 
Burton J. Hendrick (who achieved fame in connec- 
tion with his Life and Letters of Walter Hines Page), 
as collaborator. It is a fascinating story of out- 
standing achievements in medicine; but more than 
this, it is saturated with great events in the life of 
a man whose contemporaries were agreed that he 
had rendered an unsurpassed service to humanity. 
Sir Auckland.Geddes said of him: ‘‘Gorgas is the 
greatest man of our time. His name will live long 
after even the names of wars are confused and for- 
gotten. He brought the knowledge of the laboratory 
into the field, and swept from vast areas disease.”’ 

Yellow fever, whose master Gorgas was destined 
to become, played a major réle in his life. It brought 
about the meeting of his father and mother; the 
man who brought him into the world, Dr. Josiah 
Nott of Mobile, Alabama, held at that early date 
a fantastic notion that the disease was conveyed 
by the bite of an insect; the young woman who was 
destined to become his wife he met at the time she 
was one of his yellow fever patients; and at the age 
of 28, he himself contracted yellow fever and thus 
became immune to the disease. 

The chapter pertaining to the childhood and early 
environment of Gorgas is full of interest. From 
his earliest days Gorgas was ambitious to become 
a soldier. However, efforts to gain entrance into 
West Point were futile; and although he had no 
interest in medicine, he availed himself of the only 
means of entering the Army—through the Medical 
Corps. There were uneventful years following his 
enrollment. In 1898, after the Spanish-American 
War, he was sent to Havana as the chief sanitary 
officer. When he arrived in that city, sanitary con- 
ditions were in a deplorable state. Malaria, and 
particularly yellow fever, were rampant. The im- 
proved conditions which resulted from Gorgas’ 
work caused typhoid, dysentery and like diseases 
to disappear; and while the natives had acquired 
an immunity to yellow fever, deaths from that 
disease were stimulated by extensive immigration 
from Spain following the Spanish-American War. 

There are in the biography interesting accounts 
of the sanitarians who discovered the cause of 
yellow fever: Dr. Carlos Finlay, of Havana, who 
in 1881 read a paper in which he asserted that yellow 
fever was transmitted by the stegomyia mosquito; 
an instance of the fallability of a medical journal 
which refused as ‘‘too long” a manuscript sub- 
mitted by Henry Carter which later furnished the 
starting point for Reed’s investigations; the Walter 
Reed Board, comprised of Reed, Lazear, Carroll, 
and Agramonte, which revealed the cause of yellow 


\ BIOGRAPHY of William Crawford Gorgas? 


‘Wittram CrawFrorp Gorcas; His Lire AND Work. By Marie D. 
Gorgas and Burton J. Hendrick, Garden City, New York: Doubleday, 
Page & Company, 1924. 


fever after 3 months of experimentation in which 
United States soldiers were used as subjects instead 
of animals, as the latter were thought not to contract 
the true form of the disease; Carroll’s affliction and 
recovery; and Lazear’s sacrifice of his life in an effort 
to prove the correctness of the theory. Gorgas was 
not entirely convinced that the Reed theory was 
correct; but he said: “If it is the mosquito, I am 
going to get rid of the mosquito.”’ He decided he 
could more easily control human beings than the 
millions of mosquitoes, and toward that end he 
concentrated his efforts, and succeeded. 

While the task in Havana was made easy of ac- 
complishment through the confidence which was 
imposed in Gorgas by General Leonard Wood, who 
was the Governor-General of Cuba, there is in the 
book much evidence of lack of co-operation, con- 
viction, and sympathy on the part of Gorgas’ supe- 
riors in Panama. However, in spite of this almost 
insurmountable obstacle, Gorgas succeeded in rid- 
ding the Canal of yellow fever in an incredibly 
short time, and in reducing the malaria mortality 
to a minimum, thereby enabling the United States 
Government to build the Panama Canal. 

One of the closing chapters deals with the later 
activities of Gorgas: His trip to Johannesburg, 
South Africa, to advise as to the best means of pre- 
venting pneumonia and malaria among the native 
mine workers; his visit to South America as Chair- 
man of the International Health Board of the Rocke- 
feller Foundation, where his diplomacy paved the 
way for the succeeding successful work of this 
Board; his service during the Great War, as Surgeon- 
General of the U. S. Army; all modest accounts of 
the stupendous accomplishments of this great man, 
upon whom many honors were conferred both at 
home and abroad. 

The book closes with an account of the death of 
Gorgas, which came in London where he had 
stopped en route to West Africa for an investigation 
of the yellow fever situation. King George V 
visited him on his sick-bed and conferred upon him 
a Knight Commandership in the Distinguished 
Order of Saint Michael and Saint George. England 
accorded to Gorgas the highest honor it could pay 
to an American—a military funeral at St. Paul’s. 

There are many character portrayals of the as- 
sociates of Gorgas, some of them gathered from his 
letters and other records. One sees Gorgas as a 
man of modesty, persistency, loyalty, and sympa- 
thy, with an ardent devotion to duty and a readiness 
to recognize the ability of his associates, and openly 
to accredit them therewith. He chose able as- 
sistants and delegated to them such duties as they 
were better able to perform than himself. The bi- 
ography is a creditable and interesting account of a 
genius whose life was full of the accomplishment of 
big things, and of whom it may be truly said that 
he has left his “footprints on the sands of time.” 
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CAREFUL survey of Buerger’s! recent mono- 

graph has convinced the reviewer that there 
has been added to the physician’s library a most 
valuable contribution. Probably no subject has 
been so inefficiently and vaguely described in text- 
books of medicine and surgery as the circulatory 
disturbances of the extremities. During the past 
score or more of years, we have taught the sub- 
ject of gangrene and allied conditions in a stereo- 
typed way, little having been added to our basic 
knowledge. 

Some 15 vears ago, Buerger began writing on 
the subject of thrombo-angiitis obliterans, and soon 
afterward other men began reporting cases and 
referring to Buerger’s study and theory. The pres- 
ent volume describes a distinct pathological and 
clinical differentiation of the vascular diseases of the 
extremities. 

The author approaches his subject with a study 
of the anatomy of the blood vessels and their nerv- 
ous control. The sympathetic and para-sympathetic 
nervous systems are described in detail, and, 
although much precise and definite knowledge is 
still lacking, yet what is known today is set forth in 
an orderly and scholarly fashion. A considerable 
portion of the volume is devoted to thrombo-angiitis 
obliterans. After 18 years of diligent study of the 
diseases of the blood vessels the author is eminently 
fitted for this work. By a thorough presentation of 
blood vessel physiology, pathology, and diagnostic 
symptoms, the reader is prepared for a complete 
understanding of the scheme whereby the author 
presents the subject of thrombo-angiitis obliterans, 
arteriosclerosis, and allied conditions. 

Many photographs and case records are used to 
illustrate the points in question. Probably no phase 
of surgery is so confusing and difficult to understand 
as that dealing with the blood vessels, since the 
mechanism of control or vessel tonicity has only 
recently been studied with any degree of exactness, 
and even now the definite and reliable information 
is fragmentary and distributed over the world’s 
literature. The more or less recent work on blood 
capillaries as described by Krogh, Mueller and 
others is of vital importance in a clear understanding 
of this most complex subject. 

Buerger presents all the available information 
on the anatomy, the physiology, the pathology, and 
the diagnostic symptoms of blood vessel disease. 
Unusually descriptive language and a most pleasing, 
fine shading in meaning convey to the reader the 
enormous amount of information which the author 
has acquired by years of diligent study of this most 
intricate and perplexing problem. J. A. WoLreR. 

1THE CIRCULATORY DISTURBANCES OF THE EXTREMITIES including 


Gangrene, Vasomotor and Trophic Disorders. By Leo Buerger, M.A., 
M.D. Philadelphia and London: W. B. Saunders Company, 1924. 
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ROUVIERE in Anatomie Humaine? has dis- 
carded complete systematic descriptions jn 
favor of regional treatment. He divides the body 
into three parts, head and neck, trunk, and limbs, 
and to each of these is devoted a separate volume 


Each region is made the object of a double study, 
First, all the elements composing the region are 


described and analyzed successively, then follows a 
topographical treatment in which the interrelations 
of all the components are presented and the part is 
reviewed as a whole. 

In a large measure, the author has accomplished 
his end successfully. Such treatment is in agree- 
ment with the regional method of dissection usually 
followed, and is of great use to the clinician who 
desires the assembly in one place of all the informa- 
tion concerning a part or organ. For undergraduate 
students the correlation of the three separate 
regions into a systematic whole can be accomplished 
by supplementary instruction; for the graduate it is 
unnecessary. 

The press work is unusually good and the illus- 
trations, almost all original, are of exceptional 
merit. Few anatomies can boast of as uniformly 
artistic and realistic color work and halftone. The 
advanced student, teacher, and clinician will find 
Rouviére’s text a real contribution to anatomical 
literature. It is unfortunate that the language in 
which it is written will limit its usefulness to many 
students. L. B.A. 

HIS old favorite volume by Whitman? on or- 

thopedic surgery has reached the dignity of a 
seventh edition and its popularity is well de- 
served. It would be hard if not impossible to 
compress more sound orthopedics into one volume. 
In general it is, of course, largely the same as the 
previous editions but as one goes through it there 
afe noticeable additions which bring the subject 
matter down to date. The illustrations are more 
numerous and are well chosen. A very careiully 
detailed description with several excellent illustra- 
tions is given to the author’s operation of astragalec- 
tomy with backward dislocation of the foot. 

The last chapter entitled ‘‘Collateral Orthopedic 
Surgery” is a new addition. Its subject matter is 
principally fractures and nerve injuries. One very 
valuable section is that given to a detailed descrip- 
tion of the author’s method of treatment of frac- 
tures of the femoral neck by abduction. Following 
this is a description of his reconstruction operation 
for ununited fractures of the same region. ‘There is 
also valuable material on the rating of disability 
arising from industrial injuries. B. H. Moore. 


2? ANATOMIE HumaAtneE—Descriptive et Topographique. By H. 
Rouviére. 3 vols. Paris: Masson et Cie., 1924. 

3 A TREATISE ON ORTHOPEDIC SURGERY. By Royal Whitman, M.D., 
M.R.C.S., F.A.C.S. 7th ed. rev. Philadelphia: Lea and Febiger, 192 
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AMERICAN COLLEGE OF SURGEONS 


ADDRESS OF THE PRESIDENT' 


By CHARLES H. MAYO, M.D., F.A.C.S., RocHEsTeR, MINNESOTA 


AFTER a wonderful week of clinics, and the 
‘AX discussion of questions pertaining to hos- 
pitals, we have now come regretfully to the 
closing night of our Congress. As we look back 
we must feel very grateful to the local committee 
and the members of the various hospital staffs of 
New York and Brooklyn for the teamwork that 
has made such a week possible. 

Under the administration of Dr. Ochsner, the 
College has had a most successful year. Our 
treasurer’s report shows that we have added 
$30,000 to our endowment, which now approxi- 
mates $637,000. This sum, added to the value of 
our buildings, brings our assets to more than a 
million and a half. Ours is a big and growing 
concern, and the problem not only of raising the 
money, but of spending it in the wisest way, is 
one that demands our careful consideration. At 
present we are spending a large sum in attempting 
to improve not only the standards of surgeons and 
hospitals, but the surgeons and hospitals them- 
selves. We have not had to exceed our income, 
but the work within our scope demands that we 
should increase our endowment to $1,000,000 as 
rapidly as possible, and then strive to double that 
amount. We should then have enough to guar- 
antee for all time the running expenses of the 
College. A large endowment would only en- 
courage extravagance, and additional money 
could always be raised for special purposes. 

The Murphy Memorial Building, in which we 
take so much pride, will be completed during the 
coming year. In this there will be a library open 
to all Fellows, personally or by mail; and the 
skilled staff will have the material and the refer- 
ences so well arranged that we shall be able to 
get what we want conveniently and without delay. 
The building also contains museum rooms which 
are now ready and waiting to be stocked with your 
best material. As a nucleus, interesting speci- 
mens of bone sarcoma are being collected through 
our committee, Doctors Ewing, Wood, and 
Bloodgood, with Dr. Codman as chairman. 

Our sectional meetings, held throughout this 
country and Canada, have carried the work of the 


College to many Fellows who could not otherwise 
keep in touch with it. The meetings are always 
both scientific and clinical, and include a hospital 
conference. There is always a certain amount of 
lay interest, even without the public meeting 
which is invariably a feature. We do reach the 
general public, and the general public is beginning 
to reach us, for it ignores the value we may set on 
ourselves, and is inclined to the belief that the 
bigger the plate the smaller the doctor. 

The sale and purchase of patients, through 
division of fees, are carried on by but a few of the 
profession, but one of the aims of the College is to 
smoke these offenders out into the open. Dr. 
J. W. Long believed that it was more difficult to 
reform an adult crook than it was to begin in the 
formative age when ideals, hopes, and professional 
aims still wield a strong influence. The Board of 
Regents have started a junior candidate group 
which gives information concerning the College 
to young medical men. To many at this period, 
striving to get a foothold, and beyond shelter for 
the first time in their lives, necessity often appears 
in the form of a temptation to dishonest and 
unethical practice. The junior candidate group 
hopes to steer them past the rocks. It may seem 
like taking the mote out of our brother’s eye, 
when all of us know that there are men in the 
College who ought not to be in. We may not be 
thinking of the same men at that. Much as we 
would like to oust them, we cannot get sufficient 
evidence and we can only await their death. 
Some of these were charter members, whom we 
thought would help the College. 

Doctors who work alone, as most do, are 
unfortunately individualists. Few of them devel- 
op that respect for the other fellow’s opinion 
which teamwork and group medicine engender. 
They are apt to become emotional and intense. 
In their attitude toward this College they do not 
envisage its grand future. 

Of the 6,582 members of the College, all but 2 
were recommended by the state committees. 
In two states, the Board of Regents made it 
possible for the committees to accept certain 


1Delivered at Convocation of American College of Surgeons, New York, October 24, 1924. 
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members under the early rules. These were the 
cases of men of importance who felt humiliated 
at the prospect of taking examinations at their 
age and in their position. Ultimately, however, 
all fellowships will be by examination. 

Being a democracy, our college is only as good 
as the average of its fellows. In the beginning 
the best groups of surgeons were chosen, men who 
were already members of national, district, or 
special surgical organizations. The initial average 
was high, and we hoped that an ideal of ability, 
education, and integrity was being set for the 
growing surgeon. If that average is to be bettered, 
the new Fellows must take Roosevelt’s advice 
and join for the purpose of putting something into 
its ideals and not just for what they can get out 
of it. The destructive critic with his turbulent 
ways has no place in the College. Too often he 
criticizes with insufficient knowledge; and the 
Fellows do show a lamentable ignorance of the 
work the College is doing. 

Indeed, the College now has so many activities 
that it is entitled to a bulletin to record them, to 
contain general and international news relative 
to surgery. The deaths of Fellows, now amount- 
ing to about 150 each year, should be included. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


Hospital standardization was a national devel- 
opment from the fellowship of the College. It 
was undertaken primarily to protect our Fellows 
against dishonest competition in a_ general 
hospital. It has worked out to the best interests 
of the profession and the general public. Indeed, 
the scheme is already before the laity and receives 
sympathetic attention from them. We do not ask 
that members of hospital staffs shall be Fellows, 
We do ask for safeguards against division of fees 
so that the necessity for operation may be guar- 
anteed, so far as it may be, and the patient saved 
from sale by his doctor and purchase by his sur- 
geon. Certain standards of keeping records are 
set for the hospital, which are not only of great 
value in themselves, but tend to be reflected in 
accuracy of judgment and precision of technique. 

I feel that we owe a few words of appreciation 
to our Director-General, Dr. Franklin Martin, 
to whom the credit is due, not only for the idea of 
a college, but for the accomplished fact of the 
American College of Surgeons. We have all more 
or less helped, but he has been the leader. En- 
riched by his plan, his work and his ideals, the 
College will stand a credit to him while he lives, 
and a monument to him when he is gone. 








